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Mount Erebus 
Activity 

An international team oi scientists reports 
that unusually high seismic activity joggled 
Mount Erebus last fall. However, die A marc- 
tic volcano showed no external signs ol an 
eruption. 

When scientists From the United States, ja- 
pan, and New Zealand returned to the 
world's southern most active volcano Iasi No- 
vember For their annual Field expedition, 
they found that seismic stations recorded 650 
small tremors on October 8; prior to that, the 
number oF quakes had averaged between 20 
and 80 per day. The October 8 maximum 
was Followed by NO on October 0 and 120 on 
October 10. Philip K. Kyle, assistant professor 
of geochemistry at the New Mexico institute 
of Mining and Technology in Sncurru and 
leader of the Leant studying Mourn Erebus, 
noted that some of the strongest earthquakes 
recorded during the team’s 3 years of obser- 
vations occurred on October 8; these regis- 
tered less than 2 on the Rich ter scale. 

The quakes at the 380l)-tn volcano were 
caused by magma moving within the earth, 
simitar to the mechanisms recently jarring the 
Mammoth Lakes area in California ( Eo \ , Au- 
gust 3, 1982, p. 593, and June 29. 1982, p. 
553), according to Kyle, who recently hied 
the team's repoit with the National Science 
Foundation (NSF). (NSF funds and coordi- 
nates all U.S, activities in Antarctica.) Kyle 
stressed that dteie is little, if any, chance that 
the volcano would erupt. Unlike Mount St. 
Helens, there is no pressure being built up ill 
Erebus, which is in a state of hyilmslnlic equi- 
librium. he said. 

Erebus' crater is a lava lake of molten ruck 
90 m in diameter. One of the world's two ac- 
tive lava lakes, the lake is believed u> be the 
lop of the volcano's magma chamber, a stor- 
age area for hot molten lock within the 
mountain, according to NSF. Dining the lull 
expedition, the scientific team noticed that in 
1 year the lake level hud fallen by 3 m and 
had lost 8500 in' oi' lava. The learn spec ii L ues 
that the magma Forced itself into a crack in 
the volcano and spread out to (mm a dike. 
The possible location of the dike is unknown, 
however. A more detailed report will appear 
in an upcoming issue of the SEAN Uulhtni. 


Meteorite Samples 

The more than 5.U0U meteorite samples re- 
covered from the Antarctic ice sheet sime 
1969 are available lor study, it was recently 
announced. The samples, which include rare 
types and fragments suspected to originate 
Tram sources other than the asteroid licit, 
were collected with support From the Nation- 
al Science Foundation (NSF) and are curated 
in a joint program of NSF, the National 
Aeronautics and Space Adniiiiisirniioii, and 
the Smithsonian Institution. 

Scud your request for samples to the See re- 
lary, Meteorite Working Group, Curator's 
Brandi, SN2, NASA, Johnson Space ('enter, 
Houston, TX 77C15M. A newsletter, workshop 
"P™. and additional information may be 
obtained wiihom charge front the Lunar ami 
Planetary Institute at die same address. Cam* 
Jogs on the meteorites arc available, also at no 
charge, From the Department of Mineral Sci- 
enccs, National Museum oF Natural History, 
Mail Stop 1 10 , Smithsonian Institution, 
Washington, DC 20560. 

Seabed Mining 
Law in Turmoil 


United States would not sign the United 
Nations (U.N.) Law of the Sea Convention, i 
was suspected that the issue of deep seabed 
lining was a preeminent Factor. According 
I? a recent discussion by members of die Mr 
one Resources Project of the University of 
Manchester, U. K. (New Sri., January 1983), 
- ne dunking of many national delegations ws 
ocused on the aspects of ocean-floor nodult 
mir } l,l 8- The United Stales would rather 
make less sweeping agreements, limited to 
tose countries that already have deep-sea 
mining investments. Such an agreement has 
oecn made on an interim basis between the 
i O' Jed. Suites, France, West Germany, and 
nc United Kingdom. Third World nations, 
on the oilier hand, have a vested interest in 
J^'ing the convention signed, because they 
would share in the profits. 

There are 2 years left during which natior 
ay sign the convention, but how die rules < 
ir!n P odriing will be decided could bi 

influenced before then. The worry is that ri 
„u OU j* of die signers and the nonsigner! 
‘“endanger the nodule mining industry 
M well as the oceans. 

., tj e ddrd U.N. Conference on the Law o. 
mn[ . ‘jM UNCLOS) ended what had been al 
I ,® }' ears oF deliberations by the 1 19 ns 
al delegations. The main objective of tin 
nterence was to offset the development of 


the oceans and to protect them. There had 
been, as a pan of the overall cffoii, a stiong 
movement in transfer sonic of die wealth 
gamed from the mining of nodules to Third 
World nations. The convention set up die In- 
ternational Seabed Authority (ISA) which is 
to take steps io compete with mining compa- 
nies. According to the University or Manches- 
ter report, ‘Private companies would, among 
other things, have in agree to provide die En- 
terprise (the operating arm of ISA) with fully 
prospected sites and sell it technology if they 

want io obtain mining licenses from ISA 

There is no doubt that the convention offers 
far from ideal terms for private companies 
contemplating nodule-mining.' The United 
Slates did not find this part of the convention 
workable. The bureaucracy of the system 
would be unmanageable, and such a conven- 
tion could have fat reaching implications in 
the future for the international regulation of 
other resources. 

The status quo is one of confusion. Nations 
appear to have lost sight of the main provi- 
sions of the UNCLOs convention. Third 
World nations are looking forward to sharing 
a piece or the wealth and the high technolo- 
gy. The western -nation delegations, particu- 
larly the United States and Great Britain, are 
not signing the convention yet or at all, and 
the United States is lobbying to support oth- 
ers not to sign. The nature of the convention 
is that amendments that may appeal to west- 
ern delegations cannot be made now. 

The Marine Resources Projeci at Manches- 
ter notes that if Britain or other deep-sea 
mining countries are to affect the outcome, 
they must sign the convention. The next step 
in the process is in set the uilcs that will im- 
plement the provisions of the convention. Im- 
plementation is to begin in Jamaica this 
March by 1’REPCOM. the l'rcparatm v (•cun- 
mission for the ISA aiul In the Internal I'mul 
Tribunal Tor the Law of the Sea. (t is thought 
that a number of die important decisions 
could be made by PREPCOM when ii meets. 

The iKitential economic consequences of 
the limumiuiKcs are severe. If an unstable, 
fragmented icgiilumry system results from 
the presem deliberations, deep seabed min- 
ing companies may end up with huge legal 
disputes in die International Court of Justice. 
The governing body could possibly rule mil 
all scaHoor mining auivitv for an indefinite 
period. The ISA itself needs contributed 
funds from die wealthy nations to be able to 
npetale: hm even wiihnm the neirsc.ni fund- 
ing, it would appear possible to delay or pro- 
hibit mining operations. — PMB 

New Hydrology 
Program Set 

A hydrology rogram leading to a bachelor 
of science in hydrology will begin this fall at 
Tarlclon Suite University, a pail of the Texas 
A&M University system. The 4 -year program 
aims to prepare students for entry-level posi- 
tions leading to professional, hydrology- relat- 
ed careers and for appropriate graduate aca- 
demic programs. 

Included in the program's core curriculum 
arc courses in calculus, statistics, chemistry, 
biology, physics, geology, soil science, com- 
puter science, and water-related courses in 
mechanics, hydraulics, hydrology', groundwa- 
ter, water treatment, water quality, and water 
resource management. The program will be 
guided by a director in conjunction with an 
external advisory board or professionals 
knowledgeable about and concerned with the 
responsible use and manage mem of water re- 
sources. 

For additional information, contact T. C. 
Hinkson, Head, Department of Physical Sci- 
ences, Tarleton State University, Box T-69, 
Tarleton Station. Stcplienville, TX 76402. 

Field Research 
Support 

The Center for Field Research is seeking 
research projects eligible for support by 
Eanhwatch. Earthwatch is a private, volun- 
teer research corps that enables qualified 
members of the public to join research expe- 
ditious both as coworkers and as patrons 
helping to underwrite expedition costs. To 
qualify for selection by the center, projects 
must be designed to make effective use of 
nonspecialists in field assignments. 

Each year, the center selects for support by 
Earthwatch up to 100 significant projects 
each year in th$ sciences, and 'humanities. 
Current priorities for support include volca- 
nology, climatology, glaciology, oceanogra- 
phy, and research in Latin America .(especial- 
ly (hat which ■illuminate? interdependencies ' 
between North and Soudi America). . . 

The next deadline for proposals is April 
15, .1,983. For application guidelines and a list 
of currently supported projects,, contact Sara 
Bennett, Assistant Director, The Cep ter., for 
Field Research., 1 0 Juniper Road, Box 127. 
Belmont, MA 02] 78 . (telephone: 617-489- 
3030). , : ... . , . ' 


Among the projects that have been ap- 
proved for support for 1983-1984 arc a geo- 
logical study of barrici island migration and 
erosion; a study of climatic prehistory of Ta- 
hiti and Easter Island; an investigation of 
nearshore circulation around Bermuda; re- 
search on plant recovery at Mount Si. Hel- 
ens; an iuvesugation of the implications for 
the origin of mcgacrysts and the bchnviur of 
basalt magma deep within the earth; and an 
examination of variable stars as an opportuni- 
ty to test theories of stellar structure and evo- 
lution. 

New Geothermal 
Gradient Data Map 

A new, multicolor, geothermal gradient 
map or the continental United States has 
been produced as a joint publication or die 
National Geophysical Data Ccnici (NGDC) 
and the Los Alamos National Laboratory 
(LANL). The map, which replaces die 1989 
version published bv LANL, presents a com- 
pilation of more than 1 ,700 wells that have 
been measured for temperature at depths 
greater than !HI m. Tcnipcraiurc/ricplli pin- 
nies arc linear or arc composed of linear seg- 
ments reflecting changes in the thermal con- 
ductivity of the racks. The data are displayed 
on two sheets, one for the cast and one for 
die west, at a scale of 1 : 2,500,01)0. The loca- 
tion, depth, and gradient of each well is not- 
ed with a single, color-cudcd symbol. Each 
well also is numbered and keyed to a table 
showing latitude, longitude, well depth, gra- 
dient, heat How (where available), thermal 
conductivity (where available l. and a refer- 
ence. 

Cost of each map set is $H» folded or $12 
flat. Digital tlaia used to make the map and 
lisied in the lablc on (he map also .ire avail- 
able Output may be obtained oil magucuc 
tape for $200. For additional in forniai ion. 
reman the National Geo physical Data Gun- 
ter. NOAA, Code F/GCI. 325 Broad was. 
Buuldei. GO WKUtt nclephiuic: 3U3-497- 
6125). 

Geophysicists 

Helmut E. Landsberg, pasL president of 
AGU, received the William F. Petersen Foun- 
dation Award ‘in nvngnilinn of his manv «ri- 
entiiic cuiitrihiiliuns to Human Hioineieuro- 
logy.' The gold medal awartl is made every 3 
years to a leading scientist in the field of 
plant, animal, and human bio meteorology. 
Landsberg is the sixth recipient or the award. 

Eric G. Lappala has joined Harding Law- 
son Associates, consulting geotechnical engi- 
neers, as an associate hydrologist. A 1 3-yen r 
veteran of the U.S. Geological Survey, he 
most recently directed technical investigations 
for projects involving groundwater contami- 
nation in complex aquifer systems in Colora- 
do, Utah, and California. 

Kurt W. Riegel lias been appointed die 
head of the astronomy centers section in the 
National Science Foundation's Division of As- 
tronomical Sciences. Previously, he was asso- 
ciate director of (lie Office of Environmental 
Engineering and Technology at the Environ- 
mental Protection Agency. 

Peter Wilkniss, former senior science asso- 
ciate in l he office of the NSF director, is the 
new deputy assistant director of the NSF Di- 
rectorate for Scientific, Technological, and 
International Affairs (STIA). 

In Mrmoriam 

Mark B. Burgunker, an AGU member since 
1951, died March 24, 1982. He was in his laic 
sixties. 

New GRL Editors 

President Van Allen has appointed an 
editor-in-chief and five new editors for 
Geophysical Research Letters. To speed the 
review process, editors from North Amer- 
ica, Europe, Asia, and Australia were se- 
lected. Manuscripts should be submitted 
directly to one or the following editors: 

James C. G. Walker (Editor-In-Chief), 
Geophysical Research liters, 2455 Hay- 
ward, Ann Arbor, MI 48109, USA. 

Kenneth J. HsU, Geological Institute 
E.T.H., Sonneggstrasse 5, Zurich, Switzer- 
land 8006. ' 

Gaston XocAarii/Inslitin d 1 Agronomic 
Spmiaie, 3 Avenue Circitlaire, 1180 Bru- 
xelles, Belgium. 

"• Kurt Lambeck, Research School of Earth 
Sciences,- Australian National University, 
POB 4, Canberra, ACT, Australia 2G00. 

Tetsuya Sato, Institute for Fusion The- 
ory, Hiroshima University, Hiroshima, ; 
730, Japan. . ' , 

Rob Vqh der Voo, Geophysical Research 
Letters, 2455 Hayward, Ann Arbor, ML 
48109, USA.. . " ■ 


Earthquake Prediction 
Techniques: Their 
Application in Japan 

T. Asada (Ed.), University of Tokyo Press, xii 
+ 317 pp., 1982, $34.50. 

Reviewed by Carl Kisslinger 
Japan is serious about solving die earth- 
quake prediction problem. A well-organized 
and well-funded program of research has 
been under way for almost 20 years in pur- 
suit of the national goal or protecting the 
dense population of this earthquake-prone 
country through reliable predictions. 

This rather amazing book, edited by Toshi 
Asada, retired director of the Geophysical In- 
stitute of the University of Tokyo, has been 
written by IU scientists, each of whom has 
made important contributions to earthquake 
science, but who have not been known in the 
past as principal spokesmen for the Jajumese 
earthquake prediction program. The result is 
a combination of a very readable tutorial pre- 
sentation of basic earthquake science that will 
make the book understandable to the nonspe- 
cialist. a good summary of Japanese data and 
research conclusions, and a bare-knuckles ap- 
praisal of current philosophy and strategy for 
prediction in Japan. 

The Ixwk is logically organized su that 12 
independent chapters hy 10 authors result in 
a coherent treatment of the subject. Disagree- 
ments between authors show up; it would be 
strange if they did not exist in the present 
state or knowledge of prediction. U is re- 
freshingly dear tl uu no attempt was made to 
smooth away the rough spots. 

The tune is set in Asada's preface; ‘Al- 
though there arc several good books on 
earthquake prediction, they all have nne 
drawback. Due to the way the material is pre- 
sented, the reader can easily come away 
thinking that earthquake prediction is a fait 
accompli, that there arc only a few problems 
ihai remain unsolved.' Com. i - mi about an ac- 
curate appraisal of u luti is now possible and 
whai is likely to be possible within the next 
few vears with regard to reliable predictions 
is especially great in a country that has on its 
books a remarkable piece of legislation, the 
Large-Scale Earthquake Countermeasures 
Act of 1978. This act assumes that eanh- 

3 i lakes are predictable and that predictions of 
nmaging earthquakes, with conoimifam se- 
rial impact, may be issued in the near future. 

The book is organized in four pans: 
'Earthquakes Repeat Them selves," "Long- 
Range Precursors,’ ’Sltorl-Term Precursory 
Phenomena,’ and "The Road to Actual Earth- 
quake Prediction.’ The first pan starts with a 
brief history by Asada of the development of 
seismology in Japan. Usami provides a man- 
ual of good practice in using historical docu- 
ments for learning nbout pre- instrumental 
earthquakes as he summarizes knowledge or 
ancient Japanese earthquakes. He emphasizes 
the patterns of repetition of great earth- 
quakes within the disuncL seisino genic zones 
of Japan and the implications for identifying 
the sites of future ones. 

Matsuda’s chapter, ‘Earthquake Scars,' 
brings the methods of geological field studies 
to bear on the derivation of the history of 
movement on Japanese faults. Presenting em- 
pirical relations between maximum fault slip 
and magnitude and fault length and magni- 
tude, he proceeds to the prediction of earth- 

3 uakc recurrence intervals from geological 
ata. He confronts the problem of agreeing 
on a definition of an ‘active’ fault, and he 
presents the classification of active faults in 
Japan into three groups, depending on the 
mean annual rate of slip. Tables with data 
about many of the best known Japanese 
faults and of the major earthquakes associat- 
ed with these are included. 

I was perplexed to find in this chapter the 
first of several references in the book to 'the' 
Mat sushi ro earthquake, given once as in 
1966, again as '1965-'. The event involved is, 
of course, the great earthquake swarm of 
1965-67, during which over 700,000 earth- 
quakes occurred. The discussion will be baf- 
fling to the reader who is not familiar with all 
of this. The statement on p. 33 that, ‘The 
Mat sushi ro earthquake is the smallest ... in 
have left behind visible earthquake faults on 
the land surface of Japan* is misleading in 
that,' though the largest event in the swaim 
had a magnitude less than 5.5, the magnitude 
equivalent of the total energy release was 
close to 6.5. . ... 

Long-range precursors are sought as a . 
means of identifying places in which (he 
earthquake hazard, bs revealed' by the histori- 
cal and geological studies, appears to be sub- 
stantially enhanced nt the moment, and 
where intensified Observations capable of re- 
' veaiing short- term precursory, behavior are I 
justifiep. Temporal and spatial patterns of 
seismicity can provide guidance io such 
places. Takagi’s chapter on. the occurrence, of 
small earthquakes describes this approach • 
and convincingly demonstrates the valuable 
information provided by the monitoring of 
microear th quakes With dense regional net-;, 
works. • • . • • j’ i '• . .. 
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Unforninaicly, tlic dual use of ihe lerni 
seismic gap,' entrenched in Japan, is perpec- 
ijaletl here. Some of die sis i emeu is including 
this term arc ambiguous if not misleading. 
Mori clearly defined gaps of ihe ‘first and 
second kind,' to distinguish between a portion 
i»f a seismic zone within which no great earth- 
quake has happened in a lung time and a 
pm t ion ril a seismic zone within which the 
rate nl occurrence t>r moderate la swwff earth- 
quakes is abnormally low. The qualifying 
phrase is often dropped in Japanese texts. It 
is preferable to substitute a term like 'zone of 
quiescence' Tor 'gap of the second kind 1 . On- 
set or quiescence may he a precursor; die ex- 
istence of a gap (of tlie first kind) is net. 

^oshij's discussion of precursory variations 
in seismic velocity is not a research paper hm 
a lEiotightfiil discourse on die sources of er- 
ror in every method available for measuring 
velocity and the difficulties in delecting real 
changes. I Ic reviews briefly and criticizes all 
methods except Hie use c.f mechanical vibra- 
tors oF die kind used in reflection seismic ex- 
ploration. Some fundamental concepts, such 
as the value or multidirectional velocity mea- 
siircinents to ilcicu anisotropy associated 
with (libiiancy and possible effects of aiicniia- 
lioii-iiid tired dispersion on very high preci- 
sion body- wave velocity nie.isureineiUs, are 
neglected. 

Uc lection of crustal deformation (as evi- 
dence ,>| accumulating strain} by repeated 
gcodcur surveys and other techniques has 
kcii a rnmcrsitinc of t lie Japanese predir- 
Uon strategy front die Iwgiuniug. Sam re- 
views tilts Subject in terms of l«.u K -,erm ,,rc- 
(Jtctiiiii. After summarizing a number t,r case 

iiistui its, In- says on j». ms that. | lt L . MJC _ 
riMM-e iheie are far more rases in which no 

link It Ini UK I iK'twccii g mu nd uplift and 

e.uihquakcs ihuti there arc cases in which 

Kvc ! 1 ,his ,li Khly regarded ap- 
h u f. f ?' h 10 l ,r,K,,,ru lht ' "Jwl precursor 
111,11 wt 1 ” «iugln in vain. , 

As m all oi die data -oriented papcis in ibis 
volume. .Sam reviews the sonnet oV error in 
din (cell nui in 1 , lfedi.es not mention the de- 
bate over the reality of tile J’.ilmdale uplift i>, 
ibis country in his disc ussion ..f leveling cr- 

carrics ,,B . **■*«*• die Ik, ok 

tarriis .1 I9H.! ji.iblKatK.it dale, the original I 

Japanese version appe.n .> m liaic been writ- < 
. 

iiiem iSuycbim) 311^ 

• bapter in die section on slmn-ierni picctn- o 
irn ami hh Wh ,J,Wn ' ,lions wilh CMC some- „ 

;V, 

« an imminent ciiihniiaL* -ru:. ■_ a P 

(nsmimrnl h,, hSBSf bK 1 

7' n ™> >ho«l* i> ™, d® clopan,, £ 

i 

magnetic variations, are covered «. r mi! 

, ™ cl T crs I" 1 ' 

comprehensive summarv of I*— , a tne 

on hydrological pmorrori a{d a „Uc oN 1 1 ma ' 

pr^;i n rod Hi! back p— d „v ™; 


phasizing that die work we are doing is rc- 
let- search to learn how to predict earthquakes, 
Jng not the prediction of earthquakes. 

The book is very nicely produced, with 
good paper, figures, tables, etc. There is a 
ion small problem with the translation. Although 
ill- the translator is obviously a professional with 
an excellent command of English, and the 
language is not only fluent but poetic in 

i- places, dice are numerous examples of non- 
standard usage and coinages. 'A telemeter' is 

It a generic term for any sensor, the output of 
of which is telemetered. 'Lateralaiion' means the 

ii- distance between points in a geodetic survey, 
x- 'Deterioration' of the crust may mean the for- 
mation of microcracks at high stress levels. 

is Most of these expressions do not in any way 
in interfere with understanding, and the use of 
culloquiaUisins, such os ‘budge, -buster’ (the 
i prediction budget?), enlivens the text. 

There are a number of technical points 
that I would fuss about with the authors. Giv- 
en ihe state of our understanding of earth- 
quake physics and prediction, every know- 
i ledgeable reader will probably have his own 
set of these. Some omissions, such as in situ 
stress measurements and space-geodetic icch- 
i- niques for monitoring localized crustal defor- 
mation, are regret lable, but the book is in- 
tended ,o reflect what is going oil in Japan, 
not world-wide. 

Those who have engaged in ihe lengthy 
and heated debates in our own country about 
“If. hesi directions for our prediction efforts 
will find this book fuu to read as it picrees 
llie serene ouicr surfi.ee of the Japanese sci- 
entific community. More important, there are 
lessons to be learned from those in the fore- 
front of ihe world cfTort in jirediciion for all 
who are responsible for planning earthquake 
research and. eventually, fur planning the im- 
plementation of a real prediction system. 

Laser Beams in the 
Atmosphere 

V. E. Zuev. Trans!, bv J. S. Wood. Cunsul- 
S7.^nn l,ICil11 ’ Neir York ' *' + 5,4 ]»p- 1982. 

Rn'iewfd by Kemefh Sosaeit 

I here is a growing, iiiicrtliscipfinarv held 
riesL-nrcb winch I prefer ,o call lidur SSL 
!"*'■ l \ mwrfvw the probing or the auni , 

oils nb.-'.c I i,SCr lK,Jn,S “* ,ncasure t*» v-ari- 
l ! s paramcioi s of concern lo uinu. 

sphere scctnisis. lVI, e „ this is dune with a ' 
h>8l, -energy, pulsed laser, that is. with a lidar 

1“ aimOS ! ,,,ere can monitored at 
lmdtLbeH spat.al resolution and at reason 
V t-uig d. stances. Gradually, IkL.r X" 
ers are venturing Irom their lechiiuloricalli , 

am)lied d inl ° ll ’e realm of ,hc' , 

applied atmospheric sciences— they have Luc , 
v been seen at conferences devoted > n ^ 

i 

A suitably generalized manual on the VJlri 

™' <w'r 4 


nils for i iveix'i lining tin- <-|u-i i.il jimlili-iii- .i»n 

ciaied wilh the qiuntii.ilive di-n 

the absurplinii ul liiglih iiiiiii.h In . im.iii. i.i.b 
aiii.n are explmtil. Him. ilnHigh. il.e . luj.ii . 
begins with Minimal ies nl ihe Ium. njii.iii.iic 

i and faemrs ulfeiiing lln- sjhiIi.iI Inn sh.iji, - 

i afici- which die origins ul ihe .il.s.n jiiii.n 
specini fri.iii die penim-.il gasmiis ,,iumiiii 
enis ai die laser liei|iii'niies .lie i|im u>m >| hi 
a quite iiiidersMiulalik- iii.iiiih-i t h.ijuti ;i 
TlieScaueiing.il I.asei K.iili.iiimi in ill, Ai- 
mospliere, is an men mine ioiii|uelit u«i\e 

- summary nl fii.idaineut.il siaiieiiiig il.ru. i 
and cxpeiinienis. Aldiungh die elle. is | MI • 

- tide niM-sjihcririi) sue l.ugeh ..\nl,„.kid ... 
favor of die moielle.il.ililei.iM- lm ^phei.s. 
specific aileiiliou is given in die pliv su ,i| ,i,i,j 
slhiici ing charai in i.siii > .,( the * Ic-.u . h.i/v. 

cloudy, and piei ipiiaiiiig 

«er 4, llie Piojxigaiitu, ul l ,i>ei K.idi.iimu in .1 
Turbulent Alimisjihere. aiul ih.qilei *». iIk- 
Noiilinear Ellens Asm* idled will) die i'ii,|u- 
gatinn of Liser Kiulidiinu in die .Viiiiiiui|ii-u- 

complete die cliscussiini ul die iuiei.u ii 

the at mospliere and lusei lienius. .Sunup ilim- 
I eiical support is presented l„i diese «li|fu nil 
subjects, anil lliete is disi iissimi nl siguiln .mi 
experiinenlal results whit |. an- uen- 1 ,, n,,^ 
such as those in a number ul Russian sn„|j,. s 
assessing the effects i,|C(). | ;i se, lie.im 
agaiiuu ilirougli clnuds. 

The next major area mieu-il in the In.t.k o 
found 11 , chapter «. Ojakal ».,« kg, | 

No.se in die Ai,m«|,|,e.e. Ii is .,p»,„ 1 „i. l ,e 
topic to include in a lidar mweon.lngv il si. 
but despite the ainoiini ol iiiijmiiani 

iiiation given on tlie passive ojni, ,,| 

usefulness ol this chapter is limited In die 
lack of consideraiion of the additional | lK|II „ 
T* determining the sigim|.,o.,M,ise 

' j No,vhcre d‘« j H1(1 k 
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Hi. and each section is generally* | J r | ' i 1 
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ihe subject which lias caught the authors' at- 
tention. 

There is much u. be cmmncmlcd in this 
approach; it leads lo familiarity with some an- 
alytical tools ihat are used to approach tlie 
dynamics of the carilt; the cupinus use of 
problems com plcmcmary 10 the text and the 
clear and detailed expositiun of the mathe- 
matics (on occasions perhaps too detailed) 
mean that anyone with second-year under- 
graduate luaiheinuLics should be able lu fol- 
low the book from beginning to end. 

There arc, however, distinct drawbacks as 
well, mainly to do with ihe Ixdnnce ol lexi; 
the average earth science student would. I 
suspect, prefer rather more discussion of the 
physical principles and rather less mLiiliem.it- 
ics than are found in most of these chapters. 
Although the progression of ajiplicaiious 
within each chapter is carefully chosen to 
lead the student through the concepts neces- 
sary to understand tlie major processes in 
geodynamics as we know them, tlieie is tuu 
little time spent on these processes ihe 111 - 
selves. For example, Lhe chapter on fluid me- 
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no. shrouded by clouds, can barely be 
seen at lop right of the photo. Five fumu- 
role fields, ail roughly aligned alnng a sus- 
pected NS0°E rift zone as marked by sev- 
eral large centers of recent basaltic extru- 
sion, were examined. The field shown is 
I km long and up to 0.4 km wide. 
This photo was made on August 9, 1980 
(the day of the fum a role- field discovery), 
dunng geological field-mapping investiga- 
tions of Unalaska Island; such studies are 
being conducted as part of die Geother- 
mal Program in the Division of Geological 
and Geophysical Surveys or Alaska's De- 
partment of Natural Resources. (Photo 
Jttade and contributed by John W. 

Reeder.) 7 J 
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chanics is 50 pages long, yet it contains only 
three pages on the forces that drive plate niu- 
itim (cumpaied with five on Stokes flow). The 
disLiissinn ot pirn glacial rebound in this 
chaplet has a dear treat nielli nf the response 
of a semi-infinite, viscous half space 10 har- 
monic loads, bin gives barely any discussion 
ot the constraints on mantle viscosity which 
have been inferred from rebound studies. 

There are a few areas that are not treated 
adequately: seismology is mentioned seven 
limes in the book (six limes in passing, in- 
cluding once in the preface where it is ac- 
knowledged dun die lacuna exists). It is quite 
true, as the audiors state, that a full treat- 
ment of seismology would unduly lengthen 
an already long book, but a brief mention u r 
tlie information that focal mechanism solu- 
tions have given us would not seetn inappro- 
priate in a textbook on geudynainics. Indeed, 
the observational basis for much of the sub- 
ject is given less weight than we iniglu expecL. 
Other aspects of die subject will doubtless ap- 
pear to different people to have been given 
less than their due, but it would be a brave 
person who would claim 10 have a perfectly 
balanced view of a subject that is evolving as 
rapidly as geodyuamics. 

In summary, many jieople will want ibis 
book because il collects a lot of material that 
is useful to die graduate and undergraduate 
student, as well as to the professional, but the 
key lo the substance of this bouk lies in its 
subtitle rather dian in its title. 

Philip England is at the Department of Geologi- 
cal Sciences, Harvard University. Hoffman Labo- 
ratory. Cambridge, Mass. 
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Poallion in Petrology /Rice University, Houston, 
Toxu. The Department of Geology has a tenure- 
track opening beginning July 1983 wilh starting lev- 
el of appointment depending on the experience oF 
the candidate. The faculty membd is expected 10 
establish, or continue a vigorous research program 
in petrology and to participate In leaching in minrr- 
alogy-pctrology. Research areas in which we are no- 


icnually interested include: igneous petrology, 
meiamorphic petrology, ore deposition, experimen- 
tal petrology, interactions or fluids with rocks and 
sediments, isotope geochemistry, but other special- 
ties are not excluded from consideraiion. Available 
research Facilities of the Department include: elec- 
tron- micropmbe, ICP-spccinigrapli. Ar-Ar dating, 
and stable light isotope mass-spec trn me try. Send 
curriculum vitae, a statement of planned research, 
and names of at least three references in Dr. A. W. 
Bally, Chairman. Department- of Crolngy, Rice Uni- 
versity. P.O. Box 1892. Houston, Texas 77251. 
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Assistant Research Oceanographer/SIO. 1 he 
Ocean Research Division ai Fii-upps Institution ul 
Oceanography invites phssic.il (•ceaniigrapliers tu 
apply for .1 position as kesc.tich Oceanog- 

rapher, the research equivalent "I Assistant Profes- 
sor iPh.D. or equivalent degree required) u* study 
contour (low over iKcan luunnii ■■.•pogiaphs. ('.intli- 
date iiiiisi have knmvledge uf 1 ) niimerii.il Simula 
lion <4 fluid fluw. in siaiisikal mrliiilrnce 1 1 iron. 
Suppuii is offered fwt one 1 c. 11 . ‘I licu-jiicr, miidi- 
datc is cxpL'Licil m generate cuiiiimtiiig suupnri. Of- 
fer is cm 111 it tact it nil federal giant approval. Salary 

tangc $ 22 .f*")-S 2 :i.Kiili (lu mii qii.diln..i- 

ihinsk Position si.ni elate appi uMiiinicIv August I. 
l!W3. Please send m-mitiic and at least three refet- 
eturs lu Dr. Kits* F.. basis, t.li.iirni.iii. Ocean Re- 
search Divisnm AD: in. Scrtpps lns. 111 uti. 1 t 1 uf l.keatt- 
»grdphv. U JulU. t.\ ‘fJitW l>y April 15. It HO. Foi 
ailditional infuimaiioii .ili'iui ihe uusiiinn conus 1 
Dr. Ricliaid Salim >n Hi 19) 4.‘i2-209u. 

The L'niversiiv ul C.ililuniij, Sail Diego is an Equal 
Opponuniiv 'Afhriiiaiivc Aciiun Employer. 

Asalaiant Administrator for Ocean Service and 
CoBilal Zone Management. The National Oceanic 
am I Anii- -s| 1 In- in AilinuuMiaiiun iS< iA.\t . 111 - 
iiuuiiics Senior Lxct olive Service Vacancy tor As- 
sistant Adininisi ration for Ocean Services and 
Coastal Zone Management, location in Washington. 
D.C. Duties include establishing program policies 
and goals and the operations of programs of the 
component units of die National Ocean Service. Pay 
rale for this SES position commensurate with back- 
ground and experience; current salary range 
$56.945-567 .200 per annum. Apply lo NOAA/NQS. 
COOl Executive Boulevard, Kocxville. Maryland 


20852, ATTN: PER15 MMT. Applications must be 
received by April 22, 1983 to he considered. Equal 
Opportunity Employer. 


Upper Ocean Physical Modeller. A postdoctoral 
position in upper ocean equatorial modelling sup- 
ironed by NSF is available in the Mesosctde Air-Sea 
Interaction Group at the Florida State University. 
Minimum salary 15 $2I,DOO/yr. Qualified Ph.D. 
should send vita anti names of 3 references to Pro- 
fessorjaraes J. O'Brien, The Florida State Universi- 
ty, Tallahassee, FL 32306, or call (904) G-14-4581. 

Assistant Administrator for Oceanic end Atmo- 
spheric Research, The Office or Oceanic and At- 
mospheric Research (OAR), National Oceanic and 
Atmospheric Administration (NOAA), has an- 
nounced (he vacancy or Assistant Administrator Tor 
Oceanic and Atmospheric Research, located in 
Rockville, Maryland. The Office or Oceanic and At- 
mospheric Research Is responsible for an integrated 
NOAA oceanic and atmospheric research anti devel- 
opment program. The program consists of labora- 
tory and extramural, research projects that are rele- 
vant to NOAA service and resource management 
programs, and that provide sound technological and 
scientific principles on which 10 base improvements 
of those services and products. The Assistant 
Administrator is responsible for the direction and 
administration or all activities within OAR including 
the management of a coordinated rcscarchjiiogram 
that will ensure OAR's compatibility and effective- 
ness in serving NOAA's programmatic needs. In- 
cumbent is responsible for effecting a research pro- 
gram in support of NOAA services including cogni- 
zance over all agency research, management rtf m- 
liousc non: fisheries laboratories, and maintenance 
or a balanced, externally conducted, research and 
development program which complements in-house 
research efforts. The Assistant Aitmiitisunior pro- 
mote! the transfer or research results and new tech- 
nology' to other comttonems or NOAA and, as an- 

H nate. to scientific organizations outside NOAA. 

te advises the Administrator 011 the need for 
and efficiency of NOAA’s total research and tech- 
nology development cfTort, QUALIFICATIONS: 
This is an exciting and challenging opportunity for 
an Individual with demonstrated knowledge oltl) 
oceanographic, tnoicorolnglc.il, environmental, 
physical and/or engineering sciences (Including at 
least 24 semester hours in physical science and/or 
closely related engineering science at tiic college lev- 
el). Experience in direction and administration of 
programs in research and development in the' field 
of oceanic and atmospheric science is required. 
SALARY: This position will be filled under the Sen- 
ior Executive Service (SES). Salary could range front 
$56,945 to $67,209 per annum. APPLICATION: 
Interested persons should call the NOAA Head- 
quarters Personnel Section, 301-443-8373, lo receive 
a copy of Lite' complete vttcancy announcement and 
qualification requirements. Applicants must also 
send a U.S. Standard Vorm 17 1 , Personal Qualifica- 
tions Statement, to Mrs. Susan D. Cisar, Personnel 
Management Specialist, Headquarters Personnel 
Section, AT/PERI 1, NOAA, 6001 Executive Boule- 
vard, Rockville, Maryland 20852 by April 22. 1983. 
The Department of Commerce, National Oceanic 
And Atmospheric Administration is an equal oppor- 
tunity employer. • ■ • 


Jet Propulsion Labnratory/Ex pert men ter. Ph.D. 
with three to five years experience in oceanography, 
physical oceanography, or rctunie sen sing. Excellent 
cnmiiinnicaiions skills and ability in organize join l 
experiments with uiiuidc investigators.' Requires 
some experience wilh butli in shu dam collection 
t particularly currents, and remote sensing data anal- 
ysis. Some knowledge of numerical modelling. Will 
assist with planning and execution of experiments 
to verify satellite altimetry. 

Please call Phillip S. Callahan at (213) 354-1753 or 
submit resume to Professional Staffing, Department 

J et Propulsion Laboratory 
umia Institute of Technology 
4800 Oak Grove Drive 
Pasadena, CA 91109. 

An Equal Opportunity Employer M4' 

Geophysicists. The Institute uf Geophysics ami 
Planetary Physics, Scripps Institution uf Oceanogra- 

R hv. has an opening in the Assistant Research scries 
•III) for an individual specializing in geophysical 
instrumentation pertaining 10 the absolute measure- 
ment of gravity. Candidate should have n demon- 
strated capability in laser metrology, precision lime 
measurements and real time data acquisition and 
analysis. In addition, the candidate will be expected 
10 perform licit! measurement with a free-fall abso- 
lute gravity meter. Rank and salary arc commensu- 
rate with qualifications. Send resume, bibliography, 
brier statement of reseat ch interest and experience, 
anil the names ul three references to: 

Prof. Freeman Gilbert, Assoc. Director 
IGPr. A-025 

University of GaliFotm.i. San flieso 
La Jolla, CIA 92093 

Tlie University of California, Sail Diego, is an 
equal oppuriiinity/aHiimutivi' ailion employer. 
Deadline for application is May 31, 1983. 

Faculty Poaltions/The University of Iowa. The 
Department of Physics and Astronomy anticipates 
one or two openings for tenure-track assistant pro- 
fessors or visuinR professors of any rank in August 
1983. Preference will be given 10 experimentalists in 
any area for the tenure- track positions. Current re- 
search interests include astronomy, atomic, con- 
densed matter, elementary pan irfc, laser, nuclear, 
plasma, and space physics The positions involve un- 
dergraduate and graduate leaching, guidance of re- 
search students, and personal research. Interested 
persons should send a rtsunitf and a statement of 
research interests, and have three letters of recom- 
mendation sent to Scare A GomniMre. Dr bailment of 
Physics and Astrononn. The University of /pica, loua 

CM. M 93242. m 

The L'uivcrsiiy of Iowa is an equal opportunity/ 
affirmative action employer. 

Economic Gcology/Geoph ysics. Gent go M.i-.mii 
U niversity seeks .in ccoiiuinu genliigivi, geuplnsuist 
nr siriicitii.il geologist with grnphv steal training 
The position is at die Assist . 1111 Profess- -r level, ten- 
ure track, ainl will Ivuiu in Si-] net liber I'JHfl. A 
Ph.D. is requiied, and the s.ilaiv is competitive 
CiMLl's Dcpaitmem ol Gcologt is ttcwlv established, 
and the gcolugv facilities are generous, with modern 
Lib space, ample leaching supplies, equipment for 
lead ling and research, and iu-house research sup- 
port. GMU is louicd within 2U km of the Carnegie 
Institution. Sniiihsnni.in Insiiltuion nnd mans- fen- 
i-ral . inclines ul Washington, DC. such as ill,- l'S.\ 
National Center. Geologically, CMC » Inc.in-d in 
the Piedmont Piuviuce of the Aupalach 1 , 1 ns. in dose 
proximity m the Cuasial Plain, Triassiv Basin. Blue 
Ridge, Valiev and Riduc and Appalachian Plateau 
Provinces. It imerested, send your vita, a siaiemcm 
of your research interest and reaching intercsis, and 
tlie names nf live people who know your profession- 
al abilities to: Doughs More, Chairman. Department 
or Geology, George Mason University, Fairfax. Vir- 
ginia 22030. AA/EOE. 

Geophysicist. The Air Force Technical Applica- 
tions Center (AFTAC) is seeking candidates fora 
staff geophysicisL 10 supervise research in nuclear 
test detection seismology and hydroacoustics. Duties 
include in-house research on disrri mi nation be- 
tween earthquakes and explosions, technical sujKf- 
vision of contractor research and advising manage- 
ment in tlie candidate's area of expertise. AFTAC is 
lorn ted at Patrick AFR, Florida. Grade level GS- 
1313-13, salary $34,930. Send a current SF 171 by- 
March 31, 19B3 to Huntsville Area Office, Office of 
Personnel Management. Southerland Bldg., 806 
Governors Drive, S.1V., Hunstvilic, AL 35801. For 
more information, rail C. Thlrlsvctl (305) 494-7663. 
Equal Opportunity Employer. 


How 
EOS's 
weekly 
frequency 
can increase 

the impact of 

Advertising 

People forget material rather rapidly — 
even meaningful material. As an adver- 
tiser you can be certain that about half 
the material you present In your ads will 
be forgotten In about a week. And after 
three weeks, readers will be unable to re- 
call 80% or more. This makes It dlfflait 
to build up awareness over. time. 

Weekly exposure combats this forget- 
fulness. Each ad |s building on a higher 
level of awareness. Weekly advertising re- 
sults in higher and sustained awareness 
of your product or service. 

EOS Is the Weekly newspaper that 
gives you the Impact you need among . 
the people In the geophysical sciences, 

To reserve space or for, more Informa- 
tion, call 800-424-2488 or 462-6903 In 
die Washington, D.C. area. 


in*7 





EOS March 15, 1983 





Umutul opportunity for Pb.D. Hydrologist. Tar- 
leton Slate Onivcraiij, part of the Texas A&M Uni- 
versity Svstcni, |i,it been authorized to offer a B.S. 
Degree in Hydrology Iwginning uiili alter Fall 1583 
Semester. This will be the only such degree in the 
state ol 1 exits and one of very few in me nation. 
The program will lie at I ministered by a Director in 
conjunction with an advisory board ol on islanding 
pmTnsinnals. The Director _wc arc seeking must he 
an ritiliiislasik intlividu.il with extensive experience 
in and knowledge uF die field oF hydrology to devel- 
op thu nrngram in regional nr national prominence. 
Tins will lie a iviiiire-intck appointment, rank and 
salary iicgmialdc. anil includes administrative re- 
lease lime. Substantial Funding lias Ijecn awarded 
lor facilities curst rue tion. 

Applicants should send n resume and the names 
of three references to: Ur. Tltorrias Cl. Hinkson. 
Head, Dejiartmcni of Physical Sciences. P.O. Bex T- 
fi'J. rarlctun Slate Unhersiiy, Stephen title, Texas 
76402. Tclcnhnne HI7AW8-9M3. 

The deadline for application is April 15. 1983. 

Tarletou Slaw University, enrollment -1,3(10. of- 
fers Bachelor* and Masters degrees, is located in 
Stcplicnrillc, Texas, a pmgrcjsivc cIlv of 13,000 
people, A3 miles southwest rff die Dallas- Fi. Worth 
Metraplex, and is an affirmative action, equal op- 
portunity employer. 


Assistant ProfeasoWUnive rally of Alberta. The 
Department of Physics at the university of Alberta 
Invites applications for a tenure track position at the 
level of an Assistant Professor In Physics in any of 
the Following areas: 

1. Astrophysics and Astronomy; 

2. Geophysics (Electromagnetic methods); 

3. Theoretical Physics (Medium Energy, Parti- 
cle Physics, Relativity and CojmoJogy). 

The 1982/B3 salary range For an Assistant Profes- 
sor is 127,720-139,820 per annum. 

Applications will be received until May I, 1983, 
and the expected appointment date Is July I, 1983. 

The Department of Physics offers both under- 


Postdoctoral Position In Physical Oceanogra- 
phy. A postdoctoral appointment in physical 
[^“nugraphy will be available beginning Sepicm- 
ber, 1983 m the College of Marine Studies, Uniter- 

UlV nF ilnhimro MiihncL TL_ 


4nl AM f, " "“I u* #A«|VW 

32-1,000 per year, depending on experience. Funds 
for the position will he available largely from a 
grant by NSF for conduct and analysis of a field ob- 
smaiipnal study oT the slielfbreak Front In the Mid- 
dle Atlantic Bight. 

1 * ,e Rff 30 - 14 “Gaining the appointment would be 
responsible far a portion of the planning and exe- 
cution of she field study, much or the siibscqucnt 
data analysis and interpretation, and teaching of 
nne graduate level coursc’in physical oceanography 
c.Kli vear Ilte successful applicant must have re- 
ceLved the Pli.D. In physical oceanography or a 
twwly related held by die starling date or his ap- 
poJntinem. Preference will he given to applicants 
with direct experience in field observations. 

To apply send a complete resume and the names 
oF three references to Professor R. W. Uarvine, Crii- 
kge of Mamie Studies, University of Delaware, 
Ne „ w , a,l ^°E IWl 1- O dcphanc: (302) 738-2163). 

The University of Delaware is an equal opportu- 
mty /affirm an vc action employer. 


Staff SclenUsUfSystB ras Analysts. Research and 
mta hystems. ini. has openings available Tor Staff 
■VicniivM. .Svsicim Analysts and Programmcr/Aiia- 
° rt l[2 ' f1,lc l l .iri llu* processing and 

•tpplh'aliiin of data From satellite Uucd remote sens- 
ing syKeius. E'.iniculir needs involve the analysis 
and protcHiitg of Earth Radiation Budget. Micro- 
wave. A\ HRR and LAN'DSAl fijia. Needs also ex- 
ist in the arras ul interactive inmge graphiis. sofl- 

3«?,!. ng,n ■ r “ l J‘ n,c processing and satellite 
data communications. Success fill candidates will 
have an advanced degree in meteorology, physic] 
engmeermg, mathematics, or rntnpuier science. 

*"* W IBM, DEC. 
confidriire to: ° «**"«*• * nd i" 

te 1 ?- 11 ■ lm ! I . V| “ Svasemj, Inc. 

10300 (.recti bell Road, Suite 20G 
Linhjtn. Man land 2i)7rt6 
I otophone: tJOlj JSo-(ii 0 u. 


Doctoral Fellows and 50 Graduate Students. 

Candidates Interested in applying should submit a 
curriculum vitae plus the names of three (3) retor- 
“ ,o: Dr. A. N. Kamal 

Chairman 

Department of Physics 
University of Alberts 
Edmonton, Alberta, Canada 
T8G 2J1 

The Univeraity of Alberta is an equal opportunity 
employer hut, in accordance with Canadian immi- 

K ion requirements, priority will be given to Cana- 
i citizens and permanent residents or Canada. 

The University of Texas at Dallas/CIutlc 
Sedlmentology. The Geosciences Program invites 
applications for a tenure-track opening in clastic 
scdimcntology beginning September 1983 or Janu- 
ary 1981. Candidates should have expertise in depo- 
sitions! systems and/or diagencsis of sedimentary 
rocks. Rank and salary are open and the appoint- 
ment hid will be commensurate with the candi- 
dates experience. The position requires a Ph.D. and 
a strong commitment to excellence in research and 
teaching Teaching duties will involve advanced un- 
dergraduate and graduate courses, some participa- 
tion in field courses and supervision of MIS. and 
Pli.D. research students. Applicants should send a 
letter outlining specific research interests, a resume 
(indication or sex and ethnicity for Affirmative Ac- 
tion statistical purposes is requested but not re- 
quired) and names of three references to: 

Academic Search #253 
The University or Texas at Dallas 
P.O. Box 688 

_ Richardson, TX 7B08Q 
I9M. irall ° nS shoij|d ** received ^ April 30, 

,-J h 4 e V ni « r * i| y of Texas at Dallas is an Affirma- 
tive Anion/Equal Opportunity Employer. 

Sciences, 

Wright State University. The Department of Geo- 
logical Sciences, invilei annllr-i>i.-»«, r.. .1 ... 


Conference 

FUNDAMENTAL 

MAGNETOSPHERIC PROCESSES 
IN THE PLASMAPAUSE REGION 

October 25-27. 1983 

The University of Alabama in Huntsville 
and 

NASA/Marshall Space Flight Center 
Huntsville, Alabama 

Conueners; J. L. Horwlte and «/. L. Green 

This conference Is designed for expcrlmeiibillsls n ml th.-mi-ds ciMnvmttl with wflw 
aid plasma processes in (lie vicinity of the plasm.,, wise A, -prop, Mb- topics for par** 
to be presented will include: wave phenomena asvtdausl will. llu< pl.t.iiMpausc 

o( edd and warm plasmas mur the , il.isn, plasiiMspliere' ftllins 
Identification, structure, formation and dynamics of the p!,t>iim,miisi\ relallnmhlD of 
piasmapause to other Important innunelospherlc Ixunulrnks Altoml.ime wHI bo limit 

10 P rGSCnl P a P yrs sh,,l,M '***1 (ipw cnmieiilkin for 

AGU meeting abstracts) lo one of the conveners by , Inly «i. 1'IH.T. Infoim.itlun on hold 
accommodations will be provided on request 


Dr. J. L. Horwits 
Departmant of Phyaics 
The University of 
Alabama 
in Huntsville 
HanteviUe, AL 35899 
205/895-6276/ 
453-0505. 


Dr. J. L. Green 

Magnetoepherlc Physics Branch/ES53 
Space Sciences Laboratory 
Marahall Space Flight Center 
MSFC, AL 35812 
205/453-0028. 


; ~ ■ 'V wim aummmrat ve idem 

□nflan apprraalion for research and practice-S 

™ C i MI0 7 al acl,vllJ . es : fe'ik is at the full proff. 
hu level and no resincuons have been tdaced n „ -, r 

^ 2 * r°c t i!t^and^n°cm^h C dc P 311 mc r nt “S'dve with " 

Chairman. Search Committee 
Department of Geological Sciences 
B right State Univeraity 
c Dayton. OH 15-135. 

Fosurcm is October 3 hi 983. * * 1 hp 


RESEARCH IN 
SPACE PLASMA PHYSICS 

al'fontfofrlnr . Resear F! 1 ,nvlt8S applications from qualified 

scientists for the following positions In Its Space Plasma Group: 

n I° Q ^ rf ° r T analyals of data Voyager plasma ex- 


NATIONAL SCIENCE 
FOUNDATION 


i 1 — * » “W* aJKSiSS!"' 

searchers P on MbbaHralTeave 0 WlH bS attractive to academic re- 

knowledge of the field and ^ 6 b j yond the Ph - D - A broad 
also required and SOrne ^ministrative experience are 

s^oufd^ 1983 ' R “ h- 
National Science Foundation 

18M°r n Qf A wu; lni n rati0ri Branch 

Sti N W-» Rm. 212 
Washington^ DC 20550 

Attn: E. Paul Broglio, EX 83-31. 

for further information contact 202/357-7841 ; 4 . . 

- ■ ■■ ■■ 1 , ■ ■ ■ - . 1 ■ 

N ^ F Opportunity Employer . . 


u ", M " ya ua ana mamematics. Familiarity with 
latest computer techniques vital. {Job No. R98G) 

mM^snh«r« T 2nri P f t,c,pa u 8 *n theorotlcal studies of Earth’s 
dala mav S Efl r 1 S ? mo interpretation of spacecraft 

aoDlied irtathomnu^Q' ? ar !? idat03 ahould have strong background In 

caDabnifIfo h th^ JShp P! l , ua i 2y0ar8 !’ esear c h 0 xporloncG.Demonslrated 
capaonity In tneorellcal plasma physics vital. {Job No. R987) 

struSonfs 1 ^!- annra SfiltT 0 □ 0al9 1 n ’ Dvatuate and construct In- 
in Space Plasm^PhuTi^f 5? n ^ Re ? ulres Ph D plus strong background 
oeriencB In nrnnmm a iff 0r c,OS0, y re| ated Held, along with dlrectex- 
space-QuallfR?H?rIutIJi man t a0 c msnt and deal 9 n and construction of 

spoctromS^SSfySb N? FBa% W " h n0U ' ra ' antU °' '° n ma “ 


?Z!lu waBsacnusetts Avenue, Cambrldi 
^an equal opportunity/affirmative action employer. 




PoiutoctOHl Research Assoeiaig Poslllons/Iohns 
JJ p{ Applied Physics LaboraitH 
vy. PojilJoni are avmlable for suiti rs of uteiiriarv 
magnetos plicrcs, and for huHici q? cart, l SESL 
a,l r flral pkyrtc*. Selected ramlhljfcs will 
from dr ann yih antl iprerpiciailini nf tiara 
dH. fed/ i CC I* s P ace P robc5 (Voyager), nr i Mr . 

atmo5 pt* CI ' lc cnilssiotu’daui front 
* spacecraft. Positions arc one year re- 

A^ h , pp0 u un . ll i lc t 1 Wl, ‘ flexible slntling tfotn 
Application should be addressed to Mr fimn P 

An Equal Opportunity Employer M/F. 

SSSff C0URSF4 ANn 

u.Uon.U.a.'nS “PP“- 


romics orleal-Ume d/iJ7nll^ d eK - 

formation. Swm tf use of ™dar In- 

F.S a x7'iS(,^KV 1150 Strcc. 

Sr ”?“!■ M «o l ■n’" ■ 

A“pc^7SsS'i (8M) 

S.ck,u Building, UnSSy Pa“! PA nl ffl. , ! ' S 
STUDENT OPPORTUNITIES ' ' 

S , . r i S HS' ■"(! Hie . 


| ; '• ^pliyiUa Pto- 





. .. 


R.A. Scrutton, «* w 

A thrae-pronfl^ 

appro*®* 


ObservattMj 

Contains^ 

observational^ 

for testing hyp^ 
. of passive margin. evoWHF 1 

Illustrated s«ctalS Mf 

2 ZZ 3e \ B dJtSjg; 

30% Member obse „ a iion mi 

discount Research conceJFg 

$ 20.00 onon8C,,ara0 Sw 

common JloajS 
of margins as It. appear 3 ^ 

•' Mechanlsg; 
investigates proposed mechanisms _ 
evolution of P as ^ ve .'T. ffl fon 
/ those based on stress and those 
. * hwmfl 

. , , The tnlwrelationshlp, bBtuteen.F^^ 

• •' i - margins and continental 

- American Geophysical ^*^9° .1 ■ 

•-u ' . .••• 20QQ Ftortda Aw., Nw- 

Washington, D.C. 2000 9 ^ . 

V . Orders under $50 must be prep®” 

• V - Cali 809-424-2488 toll ft*. 

& - . .462-6903 (local) 





Tectonics — 

One Year Later 

In its first, year Tectonics wits a smashing 
success. Il surpassed all standard projections 
fora new journal. Changes are in suite for 
1983 that will make Tectonics an even mure 
attractive place for geologists and geophysi- 
cists to publish their work. 

In June I9RI the AGU Council approved 
the creation of Tectonics, a journal devoted to 
a narrowly defined area nr geophysics. Eight 
years had passed since AGU had created its 
last new journal. Geophysical Research Letters. 
During those years, the Council members and 
Publications Committee members had wres- 
tled with the complex problems of how best 
to serve the evolving information needs of 
the membership and how to respond to criti- 
cisms or tlte current journals program. 

It was decided that the best way to solve 
the problems and to also face the growing 
competition to the journals was to meet chal- 
lenges head on. A new journal would be 
started. 

Starting a new journal is a major commit- 
ment, not to be undertaken lightly. The new 
publication would be a specially journal with 
a limited number of printed pages per year. 
There would be no page charges; as a result, 
subscription rates would necessarily be higher 
per page than for the Journal of Geophysical 
Research (JGR) since there would be no other 
source of financial support. It was also decid- 
ed that the journal would have a truly inter- 
national focus, like the branch of science it 
was developed to serve. A joint publishing 
agreement was struck with the European 
Geophysical Society, and an editor far Eu- 
rope and one for North America were ap- 
pointed to serve with the Editor-in-chief. 

The official go-ahead came on May 24, 

1981, with the first issue or Tectonics sched- 
uled to be mailed in February 1982. This is 
an extraordinarily short lead time for begin- 
ning a new journal and Tectonics suffered 
some growing pains as a result. 

Despite the hurried preparations, yeai I 
was marked by significant successes. Member 
response was particularly gratifying, with 
more than twice the projected subset i plums 
being placed. Libiary subscriptions met Lite 
modest amount budgeted fin them. We know 
that many libraries had already committed 
their 10R2 subscript inn hurl get before they 
received announcements of Tertonic.s. More li- 
brary subscriptions are needed in provide die 
level of acceptance we expect for an AGU 
journal, and stafl is commit ted lu developing 
this subscription base. 

The short lead time for the first issue and 
the field schedules of many potential iiuihnrs 
created difficulties with Lite manuscript flow. 


Despite these factors the number ur pages 
panted in Lhe first year was within 5$* uf the 
projected page budget. Inter national repre- 
sentation among the authors was a primary 
objective; year I found 7 countries represent- 
ed in the list of authors of the 3 1 articles. 

Another objective was speed of publication. 
The median time from acceptance of papers 
to the actual mailing of primed issues was 12 
in K weeks. With a more steady manuscript 
flow tins range can be trimmed. The produc- 
tion time fur Tectonics in 1982 was actually 
faster than for JGR. 

We cannot overlook Finances as another 
measure of success. The proposal for this 
journal called for breakeven by year 3. the 
standard for commercial and university 
presses at thaL time. Today these publishers 
are considering breakeven in year 5 to be a 
satisfactory position fora new journal. We 
readied breakeven on direct expenses in year 
1. This is a very successful financial position 
for a new venture, particularly one with a sin- 
gle income source. 

Looking ahead to yeat 2 the editors and 
staff have changed some features to make 
Tectonics an even more attractive medium for 
publication. Longer manuscripts are deat ly 
in the offing for this journal, buL without 
page charge support the total number of 
pages cannot simply be adjusted upward to 
allow for these longer papers. Therefore, to 
accommodate these papers, the trim size will 
be enlarged to that of JGR to provide more 
words per page. 

Those involved in tectonic research require 
maps and oversized figures to adequately 
convey the science; these maps and figures 
will be primed in Tectonics, and the larger 
trim size will allow us to handle them more 
satisfactorily. Also, when necessary, either 
fnldouts or maps in a pocket will be included, 
Lhe additional costs for which must be de- 
frayed by supputl front the authors 1 institu- 
tions. 

Critics iff the Tectonics proposal were con- 
cerned about the scientific scope nf the jour- 
nal. Tectonics is euiviiig out a niche for iiscli 
dificreni from that ol JGR. Some evolution 
in the original statement of editorial scope is 
expected as the journal matin cs It is clear 
that the reseat eh Tectonics is designed in con- 
vey is in fact being done. More and more 
projects that represent a true melding of na- 
diiioiml geology and geophysics are under 
way. These papeis are ideal for Tectonics. 

As wc review year I . we are well plnsed 
with the successes out Jlcdgliug journal has 
made. Wc have learned much front this year 
and we look lot ward to the reaction of au- 
thors ami renders lu the changes introduced 
for year 2. 

Judy C. Huluvink 
Director of Publications 


JGR Red Slates 
Special Issue 

The red -covered sec Lion nf the Jcnirtntl of 
Geophysical Research (JGR) is planning a spe- 
cial issue in recognition of Tom Ch ough's 
outstanding contributions to solid earth geo- 

E cs. An August I. 1983. deadline has 
set fur submission of papers (u this is- 
sue. Anyone desiring to contribute a paper 
on a subject, closely related lo Tom Cl ough's 
research interests should notify JGR Red Edi- 
tor Gerald Schubert by letter, stating a tenta- 
tive title or research topic and estimated date 
of manuscript submission. Send correspon- 
dence to 

Gerald Schubert 

Department iff Earth and Space Sciences 
University of California, Los Angeles 
Los Angeles, GA 'JOtKM. 

Through June 1983 sentl a duplicate of Cali- 
fornia correspondence to 

Gerald Schubert 

Journal oF Geophysical Research 

Geology Department 

The Hebrew University uf Jerusalem 

Jerusalem, Israel. 


March 15 , 1983 EOS 


AGU 

Congressional Science 
Fellowship 

The individual selected will spend 
a year on the staff of a congressional 
committee or a House or Senate 
member, advising on a wide range 
of scientific issues as they pertain to 
public policy questions. 

Prospective applicants should have 
a broad background iln science and 
be articulate, literate.) illegible, and 
able to work well wftlj' people from 
diverse professional backgrounds. 
Prior experience' iri public policy is 
not necessary, although such experi- 
ence and/or a demonstrable interest 
in applying sclence'to the solution of 


Membership 

Applications 

Received 


Applications for membership have keen re- 
ceived from the following individuals. The 
letter after the name dcuuics the proposed 
primary section affiliation; the letter A de- 
notes the Atmospheric Sciences section, 
which was formerly the Meteorology section. 

Regular Member 

Philip 8. Uedient I Hi. Steven l>. Ihicli- 
bergrt (Hi. Gail M. hmikei (V), Roger W. 
Burke tO), William H. Uum.Ii (()>. Daniel Ca- 
det (A), Saudml Daniel) <G). Steve Denahan 
(Hi. Douglas W. Dim* an tTi. |u]ni G. Ger- 
I.ilIi (A). Ernest C. Hauser i f). litucc It. 
Hicks (A), M:uv G. Hill (Hi, 1 >■ maid J ru gen- 
sen (H), Kandy D Klein till. 

David Lanig.ui ( l l. Lung Lee (A). ('■. 
IVesler Lockwood (A). Vicente L. Lopes (Hi, 
Gout tied P- Maxcraili (A). Carl J. Michelscn 
(V). Louis Nash lU), Masahiro Osako (T), 
Stan Owurki (SS), Teiry J. Shackelford (T), 
Ellen D. Smith (H), Charles R. Stern (V). Al- 
bert A. Tnniltn (SAt. Philip L. Wagner (V). 
David t .. Woods l A ), Mininas Vein i IS). 
Chrisms S. Zerelus. 

Student Member 

Kathleen Ahlcniiis (V). Ohiora Pal Alibnli 
(H). Roy Burger (S), Leslie Burke, Kevin 
Campbell. David B. Cook (T). Frederick A. 


public problems ,ifc desirable. 

The fellowship tarries with it a sti- 
pend of up, to $27,000, plus travel al- 
interested candidates should sub- 
mit a letter pf Intent, a curriculum vi- 
tae, and three letters of recommen- 
dation to AGU. For further details, 
write or call Member Programs Divi- 
sion, Congressional Fellowship Pro- 
gram, American Geophysical Union, 
2000 Florida Avenue, N.W., Wash- 
ington, D.C. 20009 {telephone: 462- 
6903 or 800-424-2488 outside the 
Washington, D.C. area). 

Deadline: March 31, 1983 


Dube (GP), Lisa G. DuUnis (O), Donald S. 
Dunkai (O). John Ebcrlin, Daniel James Gen- 
uslie (S), Dian Gifford (O), Jodi L. Gulden 
(P). Karen Gi ay (V), Randy F. Greb (II), F. 
Bivan Grigsby <T). Gary E. Ilokkaneii (H). 
James A. Howe (G). Dan Jansen (Tj, Ralph F. 
Keeling (At. Kerin Kreui'k (S>. Kim Krucget 
(G). 

Jeffrey Lee IT), Dm if I M. Levy (O). Jiatt 
Lin (Tt. bh u- Wang l.m (til 1 ), David G. Liver- 
more (H). Ned T. Marks (H|. (Xmm Mat.su- 
bayaslti (T). Daniel J. Melendez Alvira (SA). 
Joseph A. Mih.ilko (fi), Jay P. Mitchell (S), 
James N. Nmotini (O), Terrance G. Onsager 
(SND. fiiu Ri .ili'ivc i fit. C'ii.ii li.-> F.. S.i\nhi 
tOj. Diana Seels (H), Steven F. Siwte*. tilt. 
Daniel Steinberg (SS), Jack Walker ill). 
Clinching Wang (H), U. Kevin Wood <V). 

Associate Member 

Joaquin Ruiz (V). Thomas j. Suchoski < Iff). 



Announcements 

Gordon Research 
Conferences 

Six of lhe 107 Gordon Research Cottfcr- 
ences scheduled for June 13 to August 26, 
1983, in New Hampshire should be of inter- 
est to geophysicists. ‘Dynamics of Gas-Surface 
Interactions' is planned Tor August 1-5 at tltc 
Plymouth Stale College (North); ‘Environ- 
mental Sciences: Air Biogeochemical Cycles 
and the Atmosphere' is slated for June 20-24 
at the New Hampton School in New Hnmp- 
ton; ‘Space Plasma Physics' (subtitled ‘Oul- 
Manding Problems in the Magnetosphere- 
Ionosphere-Atmosphere System') will be held 
,l»»e 13-17 at the Plymouth Slate College 
(oouih) in Plymouth; ‘Inorganic Geochemis- 
try (subtitled Quantification of Petrologic 
l rocesses) is slated for August 22-26 at the 
Holderness School in Plymouth; ‘Fluids in 
crmeable Media; Physics and Chemistry' is 
planned for July 25-29 at the Tilton School 
in Tilton; anti ‘Molten Salts and Metals' is 
stated for August 22-26 at the Brewster 
Academy in Wolfeboro. 

_ Gordon Research Conferences, begun 
, y?® rs a ,R°» state as their exclusive purpose 
ie fostering and promoting of education 
and science through the free and informal 
Change of Ideas among participants. The 
complete program for the 1983 Gordon Re- 
search Conferences is published in Science, 
March 4, 1983. 

Jnterealedpenons seeking applications and 
adtuonal information should contact Alex- 1 
i vi' Cniickaliank, Director. Gordon Re- 
j ‘ ' Conferences, University of Rhode ls- 
5 k R1 02881 (telephone; 401- 

Ql i ?83-S372). Attendance at each . 

", eren p e b limited to 100 participants, so • 
m re 5 ls lration is encouraged. Mail for the 
9fi i 0 . e ^rector from June 13 to August 
sl, ° uld be forwarded to Colby-Sawyev Col- 
NH 03257 (ieIei3hpne: ■ 


Lake Superior Geology 

T'ltc 29th Annual Meeting of the Institute 
on Lake Superior Geology will be held in 
Houghton, Mich., May 1 1-15, 1983. All as- 
pects of the geology surrounding Lake Supe- 
rior will be discussed; special emphasis will be 
on Precambrian silver and gold mineraliza- 
tion. An award will be made for the best pa- 
per written and delivered by a student. 

Two field trips also are planned: one to 
look at die geology of the Keweenaw Penin- 
sula and the other to look at die geology of 
the Ropes Gold Mine and ihe Deer Lake |>e- 
ridodte. 

Registration forms ami additional informa- 
tion may be obtained by writing to the con- 
ference chairman, T. J. Bornhorst, Depart- 
ment of Geology and Geological Engineering, 
Michigan Technological University, 

Houghton, MI 4993 1 . 

Atmospheric Tides 

A I -day workshop on ‘Tides in Lhe Meso- 
sphere and Lower Thermosphere’ will be 
held August 17, 1983, at the International 
Union of Geodesy and Geophysics General 
Assembly in Hamburg, FRG. The session is 
targeted at theoreticians, experimenters, and 
data analysts involved in tides research. Anal- 
ysis and interpretation of wind measurements 
recorded during the November 1681 global . 
observational campaign will be the main top- 

For additional information contact Jeffrey 
M. Forbes, Department of Physics, Boston 
College, Chestnut Hill, MA 02 1 67 (tele- 
phone: 617-969-0100). 

Organizers of the workshop are die Inter- 
national Association of Meteorology and At- 
mospheric Physics (I AMAP) and the ICMUA 
(IAMAP Commission on Meteorology of the 
Upper Atmosphere) Working Group on 
Tide? in the Mesosphere and Lower Thermo; 
sphere. 


Meeting Report 

Mechanics of 
Fluids in Porous 
Media 

Transport of quantities such as mass com- 
ponent of a phase and/or heat occurs in fields 
as diversified as petroleum reservoir engi- 
neering, groundwater hydraulics, soil me- 
chanics, industrial filtration, water purifica- 
tion, wastewater treatment, soil drainage and 
irrigation, and geothermal energy produc- 
tion. In all these areas, scientists, engineers, 
and planners make use of mathematical mod- 
els; these models describe the relevant trans- 
port processes that occur within controlled 
porous medium domains and enable forecast- 
ing of the Future behavior of these domains 
in response to planned activities. The mathe- 
matical models, in turn, are based on the un- 
derstanding of phenomena, often within the 
void space, and on theories that tel ate these 
phenomena to measurable quantities. 

Because of the pressing needs in areas of 
practical interest such as the development of 
groundwater energy storage and geothermal 
energy production, a vast amount of research 
in allthc&e fields has contributed, especially . 
in the last two decades, lo our understanding 
and abiliiy lo describe transport phenomena 
in porous media. In recent years these re- 
search efforts have been significantly acceler- 
ated, attracting scientists from many disci- 
plines. The practical needs of solving bound- . 
ary value problems in heterogeneous 
domains, irregular boundaries, coupled phe- 
nomena and multiple dependent variables led 
lo.die development of n variety of powerful 
numerical techniques. The realization that 
fields are highly heterogeneous and that the 
degree of heterogeneity depends oh the scale . 
of the problem lea to the introduction of sto : 
clinslic concepts as an additional tool for the 
description of phenomena. ' 


A meeting devoted lo interdisciplinary con- 
sideration of this entire field wax convened by 
J. Bear and M. V. Corapdoglu under lhe aus- 
pices of a NATO Advanced Study Institute 
held July 18—27, 1982, at the University of 
Delaware, Newark. Attended by 85 scientists 
from 21 countries, the meeting addressed re- 
cent advances in research on transport phe- 
nomena in porous media, with special em- 
phasis on the frontiers of knowledge in this 
area and on a unified approach by scientists 
coming from different disciplines. Lectures 
covered four main topics: fundamentals of 
transport processes, porous medium defor- 
mation, the stochastic approach, and numeri- 
cal methods. 

The first part of the meeting was devoted 
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on an AQU T-Shirt 

Submit your slogans with or without 
pictures. To be considered, slogans 
mint be the original work of Ihe 
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to the ricvelripnicni nr the fiiiulamcntnl equa- 
tions of balance of mass, nuimemmm, anti 
energy in a pi irons medium where the latter 
is vie well as a uiminuurii. Two methods were 
presented Tor oliiaiiiing these equations in 
die case nr multiphase (ami possibly multi- 
coin pi ment) flow in a (possibly) deformable 
porous medium: die mixture theory and a 
ilicnry based on volume averaging. In the lai- 
icr case, the averaging is over a repre- 
sentative elemental y volume of the [x irons 
medium, of the equations of lulancc or the 
considered extensive quantities, written at the 
■nicroscupic level, dun is, at a point within an 


individual phase present in the system. 

When litis approach is applied 10 the equa- 
tion describing momentum balance, subject to 


certain assumptions including low Reynolds 
number, Darcy's law is obtained. As the 
Reynolds uumlier is increased, the flow re- 
gime changes until lull turbulence is reached. 
Ibis [lhcin inicuon — as it actually ntcurs with- 
in the pure space — was dcinousi rated by us- 
ing advanced laser 1 1101 lit u ring and piio in- 
graphing techniques. Multiphase How prob- 
lems were introduced by u discussion on 
infiltration. The multimedia approach of 
handling hcierogen cities in aquifer systems— 
applicable to Imtli leaky aquifers as well as in 
fractured porous media— was (lemons! rated 
by considering the hydr.inlics of wells in hei- 
e rt j genet his pmous media. 

In the .second pan or die meeting, dieorics 
on pornus medium dcfor inability uniler satu- 
rated and iiusuiurnicd soil conditions were 
reviewed, with special aiii-niion focused on 
die Milqeri of cnnsoliil.nioii in aquifers. One 
o[ lite major reviewed topics was Rim's tlic- 
nrv, which underlay many of the prcseii ta- 
iuiiis. V'itrkms tonstiiiitc equal inns represent- 
ing i it inelastic behavior wcie presented and 
discussed. A iiii-thodulngy was piesmicd for 
dealing with die problem of land subsidence 
and horizontal displacements which result 
from pumping hum an aquifer. 

The usn.il continuum approach and die 
man laconic equations derived liy employing 
it fail in describe transjioii phenomena when 
dealing with l.ugesrale problems in aquifers; 
tliis rcsuJh from the large variability in trans- 
port and storage properties of the considered 
domains. The sojuiiou o| transport phenome- 
na in domains widi siuh lieierngenciiies, 


which always exist and on which information 
is available only in statistical forms, requires a 
special method of treatment— the stochastic 
approach. Two papers were presented which 
represent a frontier in research efforts on 
this imporiaut subject. 

Once a mathematical model— or a well- 
posed boundary value problem— is estab- 
lished as a satisfactory representation of a 
process, its solution for cases of practical in- 
terest usually calls for a numerical technique. 
This is because of the heterogeneity of the 
domain, the irregularity of its boutulries. 
nonlinearity of the problem, and other fac- 
tors which preclude die possibility of an ana- 
lytical solution. Several advanced numerical 
methods, especially ones involving finite ele- 
ments. were presented and compared. Of 
special interest is the conjugate gradient 
method, which facilitates the treatment of 
very large problems; it was demonstrated for 
problems of flow and land subsidence. 

A proceedings volume containing the lec- 
tures presented at the NATO Advanced 
Study Instil me is in preparation and will be 
published by Martinus Nijhoff Publishers BV, 
The Hague, The Netherlands. In the mean- 
time, fun her details of the meeting may be 
obtained from either J. Bear or M. Y. Corap- 
ciogiu. 

This report aw prepared by Jacob Bear of the 
Department of Civil Engineering, Techuion-Israel 
Institute of Technology, Technion City-Haifa, Is- 
rael 320U0 and M. Ynvuz Corapcioglu of the 
Department of Civil Engineering, University of 
Delaware, Newark, Delaware 1971 1. 


A ti nvJ into 19Q 3 

/UlUJr • Baltimore AGU 

Reserve early for preferred meeting hotel SpUllQ 

Housing Deadline: April 25 MCCtillQ 

SAVE MONEY . . . Register before May 11 

Tickets still available for Section luncheon and President's Dinner 

Fly United 

call toll free 800-521-0810 (Michigan residents 800-482-0243) 
or Delta 

call toll free 1-800-241-0243 (Georgia residents 1-800-282-8538) 

I^Jarr il^rnorlal Day weekend Airline, registration, and 
i-HoIlday Baltimore — bousing material was 

l^tere'siots^to dol published In Eos, February 8. 


Geophysical Year 

New Listings 

The complete Geophysical Year last ap- 
peared in the December 21, 1982. Eos. 

A boldface meeting title indicates sponsor- 
ship or cosponsorship by AGU. 

May 11-15, 1983 29ili Annual Meeting. 
Instil ii tc on Lake Superior Geology, 
Houghton. Mich. (T. J. Bornhorst, Depart- 


^GO>;N[eetli}gs 2000 Florida Avenue, N^W., Washington, D.C. 20009 
.'(i202) 4|2-6903 D.C. area, (toll free) 800-424-2488 


land. WA H'.W.TJ; telephone: 500-975471% ! 

November 16-18, 1983 Third Applied j 
Climatology Conference, I lot Springs, Arl. j 
Cosponsors, Con i mil tec <m Probability and 
Statistics mid Applied Cliinmc Committee of 1 
the American Met c-urulogic.il Sucieiy. (Send j 
all abstracts to Wayne M. Worn Hand, Illinois I 
Stale Water Survcs, I'.O. Box “ifiSG, Station 1 
A, Chaiiqiaign. ll.lilS'jn.) ! 

Correction 

The title til the lollmving meeting has ben ■ 
revised since- its listing in the February 8, 

1 983. Am. 

October 3-7, 1983 Chapman Conference 
on Magnetic Reconnection, Los Alamos Na- 
tional I.aliiu .it * 1 1 i , Lns Al. mms. N.M. (Meei- 
ings, ACU. 21)1111 Nniid.i Avenue. NAY., 
Washington. DC 'junup.i 


ment of Geology' and Geological liiigincci ing, 
Michigan Technological University, 

Houghton, MI 49931.) 

June I3-August 26, 1983 Gorelon Re- 
search Conferences, various sites in New 
Hampshire. (Alexander M. Cruickshank, Di- 
rector, Gordon Research Conferences. Uni- 
versity or Rhrxle Island, Kingston. Rl 02881; 
telephone: 401-783-4011 or 783-3372.) 

October 3 (-November 2, 1983 Shuttle 
Environment and Operations, Washington, 
D.C. Sponsor, American Institute or Aero- 
nautics and Astronautics. (A1AA, Meeting 
Department, 1290 Avenue of die Americas. 
New York. NY 10019) 

November 14-17, 1983 Seventh Intel na- 
tional Symposium on the Scientific Basis for 
Nuclear Waste Management, Boston, Mass. 
Sponsor. Materials Research Society. (Gary L. 
McVay, Materials Department. Baiicllc 
Northwest Laboratories, P.O. Box 999, Rich- 



Separates 

To Order: The order number can be 
found at the end of each abstract; use all 
digits when ordering. Only papers with 
order numbers are available from AGU. 
Cost: S3 .59 Tor the first article anil $1.00 
for each additional article in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Copies of English translations of articles 
from Russian translation journals are 
available either in unedited form at the 
ittnc of their listing in EOS or in final 
printed form w hen a journal is published 
The charge is S2.00 per Russian page. 

Send your order to: 

American Geophysical Union 
2000 Florida Avenue. NAY. 
Washington, D.C. 20009 
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tin particle* onJ aerosols 

KARINE AEROSOL AT SOimir.BN MID- LATITUDES 

J L Srai and ll.F- Ayera fOivialos of Cloud phy.ka, 

cIsIl.R.O-i p -°- Bo * l31 * r -PP in 8' 3121 , 

Austral la) 

Results of an invest l gut ion of aerosol particles ui 
Capo Grin V»1‘ S., 1IS° L.) for the period Fobruorv 
I97g to )isy 1930 are presented. Site distributions 
were obtained for iaJll of *0.005 to -5 uo. Those dis- 
tributions typically ire bl modal In JN/d log r vs log r 
with bides at -4.025 and 0.S ub radius. Ku evidence 
was observed for a nucleus mode previously repartod for 
rhls slio. The aorosol conllstod of throe distinct 
frictions, a sell psrtlcla fraction of asiounlun sul- 
fate, a isa -salt fraction end a soil 1 fraction (-Lll) of 
Insoluble nan-crystal lino but othorwlse unlder.ll fled 
particles. iHarlne. aerosol. J 
J. Ceephya. Res., Green. Paper 3CCM63 

3770 Particles and Aaroaola 

OPTICAL PROPERTIES OP rtlF. Anil FROM I.L >.ll ICIlui 

E.H. Patiernon [School of nuepliyslcnl Si'|.-n<«s, lenrili 

Institute of Technology, Atlanta, CecrRla, 191321 C.rt. 

Pollard and 1. Cal InJo 

Ka havo aca surad vlnlblw wavulength .’pclrul propnr- 
tles of the ash froa the IM2 El ihlrkon erupt Ir.na. 
These isoesurenonla wore end* an .ish S'lmplea culli-cted 
at three surface Rites at dUmncua hccwcun 12 and HO km 
fron the volcano. The r-at dlarant anmplo la Iniien .,u 
nose ropreaeniat tvs of the silicate idi li.Jnciod Into 
tha stratosphere. 

The Baasured optical propart la. aro ecprua.cd nn a 
t carlo, rafcacllve Index n, with thu aorunol dba<>rp- 
tler ecpraaaad aa tha Inaglunry component nf the re- 
fractive Indox, niH. E.cl. of thoeo nanpli-a allowed 
quilt lew valuea of absorption . with nln jt 504 nm 
ranging froa I.SalO -1 for tha 12 km saopla to I.0-10 -1 
for the fO ka sample. BuiaJ on tha bo monaurcaaute . wl- 
eitiists chat n for [ho Ktrntaaphcrlc silicate esh la 
given by n - 1.53 - 0,001 1 inoruaoln, optical prupwr- 
(iu, volcanic material al. 

Gaaghya. Rea. Ixicc,, Fapar 3LQ324 

3794 llnstrumenta and terhniqusai 

CdHPARlSOS OP TROPOPAUSt UEICIIT AND FRONTAL luUKDAKV 

LOCATIONS BASED Oh RADAR AND RAU IOEOKDE DATA 

H. F. Leraan i School of Electrical Engl nearing, 

Cornell University, llbtca, New lark, 14853) and 
J. Ranger 

Ip February of 1982 the ROUST- VHP -Rad nr, located 
near Hannover, Veit Germany, waa operated during the 
paiiage of a warm front. The timing of the radiosonde 
aacent from nearby Hannover waa such that the narrow 
frontal tone boundary waa Immadlatoly overhead at e 
height of approximately 7 ka. The dace from rhli 
scant hai modi it possible to make a detailed compari- 
son of lha radar and radiosonde reflectivity data chat 
haa not baan possible before. Ue find that the 
fromsl boundary chat Is dotacted by the radar appears 
■i s vary Low trupopeuss height In the . adiosonde data 
, approximately 3 km less than the moan during thjt 
tlES). 'VKF radar, frontsj. 

Geephya. Rea. Lett., Paper 310304 


Mineralogy, Petrology, 
and Crystal Chemistry 

dlJO Experimental alnwralvgy ami petrclwgy 

FIIASC CtWPACTTPlZATICJJ '.‘F SYinHETIO AWIIlBxl>.'. ■(! THE 

J01H »i‘ H9 t _ rsi.O % ,liOH) .. 

w.,R. Me rev: ft ‘laelltii ror 'mnsral:-iltr. ■>., .r-l'nl vral r!v 
n.-rhaa. -163<. 6-Xhun. P.F. Gw r cany I. ft. '..mV 

Tfte crystal ..ftoaietry of eynM^.K xrn]>hll"le ».||.| 

lutlone with m-al.Ml LuU v-ai^alcnn, Ki, ui , 

[SI , 0 , 0 ( 0 H an! Hn, H.) ,fSl n "„ I COUl I-.- l-K-'n" ’ '' 

[avoatl-Tatodt Synti.uils rui'.a . ar rl'* J .-i,r‘.-,i -.••-i 

l,r j £ 0 "ft. ft ) «"-• 'l.T.VO hi 'Hr., i. ;k. , 
ltd »... aAaontlal (y el Have.- i-r.-i... . ’f ! 

natural -Vipnlti'loa -vf ainl lx, .. ■>, ..,n x-, ,.. .„ r i 

optl..j| pt-1 -etc let that ri.rieut |.>irl-i u. |- r.m ■».• 
t knilater.l with lpue gi-.ul- I'uw . Tli. oil V..I.M-- .v.»l 

ctot. refract Iw ,nrta. a'fly in 

W-e-jbatlrutian, r-,i u xml p , n , t. > v.i i.„ i. ... 

la n.t a ein.p]o funcit.av of Hu-... r,i..|,, . HJ lTil nu-lleu 

reveal etun.lant chxln-null l|-l aw Ivy t. biln-wi III.) j 

<ftxin-arraa.jer.vnt latacklmr- Tx.,1,x. Th,- lh.-lu x, In-) 
analogs of OheKOrltc ami JiMJauH-ftwriliA, .,n well x.. 
othar atatletl:all 7 sl'jniricant miUH'lo .ham .--nl.i- 

ftaclona, have buen n.-.tuj. Thu vMio.VlJ i.n.l 

■' r. -r ... . „ ,. i ., , r. „ 
Intoo-J,.., ,1/ su'ig-axta tl.it D.,i,y uyntl—U' ic.| -l« t- -I • . 
tro pv>r s, pcrlcant.ll -w-llvgM ..f Urn I, r..,» ... ,1 v.xw.t.,,- 
fJtte. lan^hit'-lnn, o-f-vrlit. nrx| ra, rol -ry. al. r , 
cltK-aciuv | . 

An. Hln., 68, 5-6 

A270 ProporLIes of Hlnarels 

FKT»*£5^ , n. , .!!y T,VE ENn MLPY, m CALORIMETRIC 
PREDICTION SU ttrE N,KMLS! W EMPIRICAL HfTiimi OF 

Wua! 0 ^ 1 ^ ,ftd J * L ' H# " t * Jr - r *“'onlesl 

A "Btlonil Cantar, Slop 9fifl, Re* ton, « Z3IW) 
f , , » dl| re to astlmsiB tha standard molar hast 
,i,i^’,reiBl iva anlhal py , and celnrlrairlc antrnpy 
HuL lJ?* "Jrereli has boon deviled and evaluated, 
lion! b ? ,u ™"' n 9. In appropriate propor- 

*tEi.f ,eU " *° ,4r lsoblr,c h «t capacities, relative 
PBoenls af ’thU^ ? ntra P»« evaluated for structural con- 
ponwi* of the nlneral phases such as Hgfl-4, HgO-6, or 

rSi^u^,? 9 'A ,n *-• 5 -‘ «■ R-Eold coordination. 
antroai« iJ' T ? 8 mo,ar hut capacities and 

ranta? J bl * lnBrt Erom a large body of export . 

URt« on heat capacity, entrSpy, 

nlquThlS r o « l u W l 0f m,nara ls. The sumallon tnch- 
Precisian hettor than 2 parenftl for hnat 
sniJSui r?' 4t,vc nnthalpy, and 5 percent Tor 
■cm ». relat Iva to tha date baia, hetwaen Z0R end 
caMclt. IS! Ifrere^ of Predict Inn or molar hoot 
igacifie ILZ d » E? 1 at * v * antl,a 'Py for nlnoral phasat and 

, ffi e 2L5«r.? , JSS.2tC“ 

s cr Ptttssstt ' 0<pectBd t0 be " ,th,n 

r J w ” t ; r * w | Bit *d coefficients for the structural 
ofcalEi.iat? f n,r *r«» P ha » a * are given. Three asamples 
«P« t! ') nstlmated heat 

a «Par rental ! ! *1? '* c «leulated and compared with 
IV Th* »2* al-ffi* Ma * 1,01 u, *d In the evaluation, 

I«id iJFnUE - ? , f t,ve a "t"ilp» of acaita Is calcu- 
I" tha a3*i!!?? rrt *1^ mporlmantal data also not used 

"al* JSl" 1 !?’ 31 lhe atc<Mtad calorimetric 

with data^r !. f i". ln, te ** calculated and compared 
this. '? thB ««*tl«n. In each of 

2-5 HKant’fn!! ?; t,m * tad valuas deviate less than 
"Inirils* hnlf°! ^e obsarvaa values, (silicate 
Prediction anlr opy, relative enthalpy. 

Am. Hln . M^^* prowrt,9Sl 

l l J2,5 0paetlaa of Mluraia 

““"““OWTRR 

TUtas, Tula*, *3*5^5^ of D * o,c1,d0,, 1 Uotvaralty of 

«l^*K: , !y ,U ■■otirecaoaatnr was aaplrlctlly da- 
, 1"11lbrla^!J h ? "■ ulta Of high tampnacura phaaa 
■tudlaa B f.** P * r f* ,IIt * ‘ 7,7 ** par I manta from 51 
dtaiH B !'! Wua or ■Inns 11, ID, and 45 

Eonla. AU*,! 74 ‘ 97 ■ “ nd 1110 P* r “ Bt aonfldenea 
■Fttaaa ttm —►*. nt f -ClB,,iea 00 rerrairtlal aagut Is 

"Orretlvu. ’ ■ od “re “t naphallna 

*hs Charmewt., “-P M,tlon 

^ ’ wS /(*.Ml-(I.747)U<w)) 

( *' MM4 A“ J -*"l S KA 1 ,3.A lx 4} {b 3_ b 4j 
“ ‘ t3 *l,-8l,)/<i,^, !|) 

*ll(l-P 1 -tt 1 )/(i_ 2c , 1+J p l/2tUll/ j_ (fcH . Fi)/W2 , 

(Q* lOPs) Dr o, uhtahovac Is graarar 

la cacioa »ola friakloaa. 

Hal® frtetlJL Jf!?, 006 * 1 Taldapar, 1 th • liquid* 

Metl re-Ronap, '* lch «*“ “f ,BB “> ol 

*’*■ M-c “ l /* K «i74s«i/ao V2 . 

Predleior t !f e !i! Ul * e * **' T1,,a axpcaBtloa la ■ auparlor 

EtRttld aao[h.^* P * r,tl| re c “P“red CO otfasr faldspar- 
•""Car)! (fa ldapar, liquid, gaothar- 

°** rty *. 4, *‘ P“par 3L0202 

«2*n?! r !?*’ or nineralB 

La " SWrHE 5*8 AND PROPERTIES 
ntach^mv K ‘ &eneke (Inatitut TUr anoi'g*- 
lin/An* * mle Ser Uniw « r nitat 1 Olshaueenstr. 

6# * 2306 ««s Oermariy ) 


Tho l.yJrous aodluo iilloatn konysire enn 
bv Rynthealsed fron m su3p4r ,.ior. S -on- 
lulr.lrif SiOj an .J Wo Oil uitL 310../H6OH ratios 
^nrlhR rr-G A to It. on] h,0/H*jH railoa fron. 

,n • C " > « 100 ° c - l»»c: Thie pi.*,, , stl 
rnai. bo propared rr,. m eor, centre tod or dilute, I 
-■nto,- e iu 3 B eoim Iona above i;0*c. At ioo 0 c ma- 
RaJIlte Rcno.-ally f ror Ipltotoa bB the rirat 
react ivi. trcJurt am then eltePh to Fer.yalto. 

The atohle en-i irodmt ia quartz. This ieg.is 

to lhe a agreed on nf the tMnert.rmf.tio,,: ci JC n- 
■Jilto Kenya i to — k .M.'tz In agreement 
with fi-u obturvst lonn or Eugoter 
synthetic knnynites rorr. spherical oggi-eco- 
lor of wel 1 --level r ,i ateB . Ken jolt « B ive 3 
iMCAorystelllne roaetloru like other layer 
ail lea tea. Through oxohni.glrg proton 5 for the 
li, lor layer solium i,. n3 genyaite ie tranoronned 
Into n cryetxlUne niUeic acid. 

Am. Win., bS, 5-6. 

420> General (Regional KeU^rpfAoa) 

*» RaTANORPHIO 2D3UIIOH 3TUD1L3 
OP EELITIQ S0H1ST3 IN THE XBUUHACI BYhCLIlDRIia 
SOlTTH-CEHTRAL SB, HAXF3HIRE 
C. Eb^q Ohaabarlslo (Guology tapartnent. itarvam 
IWvar^Ly coamldga. Hms.. 02138) end J.B. Lyon* 

HwLsiorphla Lejgrada In pelltlo toaks In nina 15' 
quadrargLea In Mu thorn Haw Haipehlra in uviatu. 

Into the upper 5 of Tnqr'i (1975) Ugh-grede conaai 
2) tha atauKlIta-allllnaalta sona, 3) tha aUlknanlta 
lone. -) the allUaanUa-alkall f aldapar-auaMvlta 
■one. i) tha alUlfianita-alkall feldspar ions and. 

6) lhe sllllaanlta-alkalJ. faldapar-cordlailla aona. 

Tha Jonlnant oataaorphlo. laature In this region 
La a northeast -trending Aataz.orpbdo ridge of aeaoni- 
alUloanLLa and oordl art l e-alkall feldaiar aona rooks 
axl ending from thu Lavauall Mount ad n qusdrangLa to 
tha Holdarnaas quadrangle. This feature I B later 
than the abundant Devonian klnanan ard Spaulding 
EerLea plutons In tnka region. 

Three stages of Aosdlan oatssarphlsa sre xeoagnlaed. 

An early, wldBspcead, andaluslta grade astacotfftlaD, 

71(3 7 . is evidenced by an aoundanoa of alUlosnlta 
FBBudncOLfhs after ohkastollta. A later, high-grade, 
allllasnlta to 50 rdl aril a- alkali feldspar grade 
aataxorfftlaa, K(2), produoad the doalnant laograd 
pat Lain. Pressures and tupe rat urea during N(ij 
aaumjpftlan were h.j 1 1.5 kilo bars nod 4‘0 La 800° 

HI 2J 0, Ussd on garnet -plag loa lees geoUmaelcy 
sad garntt-hlotlle gaotharEacetry . Cadoulatsd activities 
of water, based on auaoowue aol plagloelue •qullltrla, 
fall within a narrow range suggesting u« the adLlvity 
of watar varied little during R(2) Betajorphlsa. HU) 
assemblages were looolly retrograded by H(3) netaurphlu, 
producing ohlorlta after blotlto ai«l gsrriot aad a 
lower teaparature, dacussale ausocivLte. H(J) 
aatsaorphlBO prowulj lepixsar.ta the raltf.lxatlon and 
racrystolllzailoo of H(£) a3jec0lag.es during ooolli^ 
fuiluwliig the posh of B.etacorprJ.4r.. (llotarorpnlBi, 

New hJiglaiia, GCTjtnaruoietCj ) ■ 

Am. Hln. , 66, 5-6 
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411] ■ iKUlutloo 

KDOY RINKTIC ENEJUY IH THE HOHTH ATLAttTIC FROM SURFACE 
riRIfTESB 

P . L. Mlchaideon ILwparemant ol Phyaleal Ocasnc-jiaphy, 
wooda Htlo .Icvanoqt aphlu Init I tuft ion. Honda Hole, 
Haaajohu setts 025431 

Ona bundivd jnJ tan aatsl 1 1 iv-traOed fiaaly- 
dtlftlng buoya maaaurad velocltlaa and tiaJacUiriaB 
of the naar-iurface roc rents In the North Atlantia. 
Naan vel-jclty valuaa and tfte velocity variance about 
the mean wen calculated (or different regions. A 
hoi Is octal map ol eddy klnatlc energy waa prepared on 
a 2* ty 7* gild botween latleudaa 20-55’H. Hawlnum 
eddy anargy ■« 3000 cm3 ite -2j colrtaldia with Che high 
spoed an t Stream 3at where It Begins large amplitude 
Mender* next 37‘H B7‘K. A tongue or fllgn eddy energy 
<Glm Idas with thu Struma', yam wiIvji-j «r.J ai-l.d 
cl, a Brand Hanks Into tho NawfcundlsnO Basin whera 
values a. 1000 cn 2 sea -2 aia found. A wesklr congua 
amends el.'wa.d acroaa the mLd-Aelantlc Rldgu near 
44'H. A soroud weak astanslon reaches abutnaaacwaid 
from thu Stream and oroaaea tha mld-Atlanelo Ridge 
bat we an 30-35*11. North and sejeh ot the acreu, eddy 
energy dLminlshea rapidly reacning an a -fold Ing at 
100 km (tun tha alls. Values ol 700 os 2 aao -2 ware 
observed Ln Lha mld-gyie regloq and 100 cm 2 aao' 2 In 
cha Eastern IbrUi Atlantis and north DpiatarlaL 
Current. Although the gross dlatzlbutlon of eddy 
unargjr Is BlmlLsr to that determined bm ship drift 
.uaau remanta, thare are significant difference*. 

Eddy energy (cum dr If tars ssnunta ta about twlos tha 
value usaured by ahlp drift In the Quit Stream and 
ona halt tha ahlp drift valuta In the mid-qyrm, It 
Is Duggtstod that thast dlffsrancaa are due to the 
horltontal averaging of maeoaoils motion and tha 
urrora In navigation, both of which are problems with 
the ahlp drift teohnique. (Eddy kinetic energy, 
ourrentt, diilf Straam, drifting buoya I . 

J. neuphya. Roa., Oroaa, P.par JC0J4S 

471U Incerual Uavot 

WDKLS OP THE 0KAMIC INTERNAL HAVE FIELD 
Dirk J, filLaru <HaK-P'.anik-[aiL< tut TUr Hattora- 
leglo, Hunduiarr. 55, 2000 Hamburg 11, FRO) 

Internal wave raiaarch haa presented a varie- 
ty of msdole daictlbing tha klalmatlcal, apaa- 
crfll, and dynamical properties nf tho aeaanlc 
Intorrul wavs fiald. Klaamatlcal modal s uae the 
esnrept of itandloR modal ae well aa vsrtltally 
propagating waves. In both approaches critical 
layer sffacri appiar In cha presence of an so- 
blent shoar flow. Spectral codeia have suecai- 
fully boon developed far tha wave Hold in the 
rain chcrmacllns which qppnrs to be In ■ unl- 
vorial state. The propart It* of the upp«r oteia 


w BV e f .... .od, Savors 1 

appro, -real wave 

eonrrl bar eantapl- 

aatloi imposed. 

This p.- .. 'cm f* the 

dacarrei nation of dies (purlin r. »f the wave 
field and miking rates of The oce»n. Tbs aesreb 
for dynamical rolatidni of tha wave fiald to 
environmental coodl cicna haa hem nitenalve, 

Tha lack of dynamical eorreipondeneai baewean 
the wave apectrua and poaaibla forcing field* 

In obeaervaclon* auggaat chat, forcing is weak, 
ThtoracEcal modal! of wave generation show that 
any mechanisms may contribute with oqoal 
efficiency. In concert with the observed tow 
dissipation rates in the dasp ocean, thast re- 
sales point towards the concluaion that then 
la no dominant inures of energy bur weak for- 
cing by many different aourcal and weak dissi- 
pation, Under ouch conditions rht interrelation 
batman forcing and dlaolpatLoa aa well aa cha 
apactral form la eonrrollad by internal trans- 
fer by wave-wava Interactions which art very 
■file lent to rtlaz apactral diatertfons to the 
observed unlvsrul fom. (Ploematfcal mdals, 
apactral wiell. dynamical modalu, nuip ba- 
lance). 

Rov. Gtcphya. Space Fbya. . fapar 380297 

4765 Surface wavaa, tldaa, and sea level 
(M THE HAVENUHB1R SPKTKUJI OF 0CEAHIC HESOSGALE 
VARIABILITY OBSERVED BT THE 5EASAT ALTUBTZR 
L.-L. FU (Jat Propulsion Laboratory, California 
Institute of Technology, Paatdaoa, C^. 91109). 

Th* wariatlont of aea'Bnrftoa height meaaurad by 
cha Saanat aleinttar in nearly repeat orbit! dur- 
ing the laat 24 day* of tho.mleBion are used to 
compute the wavanuabar apectrua of maaoscale 
variability in varlcoe parka of tha oceans. Iba 
Instrument no Isa Javel 1^150 emVcyeiea/fcm) hae 
LimLtmd tha reiultlag Oceania ipeacna to wowb- 
Lengtho longer than 140 km. It im f Mind that 
tha character lit Ice of the oceanic spectra era 
dependent on tha energy level of tha maeoarale 
variability. In tha hlgh-aoorgy areaa cloaa to 
major current systems, moat of the energy le con- 
tained at wove long the longer than 23° km. At 
wavelengths shorter than 2M km, tha apastria 
baelcmliy follow! a k'* (k Is wtvapunbir) dapen- 
danen. In the low-onergy araaa remota Iron 
major currant sy steal, the epKtndi followa a 
k*‘ depaadenoe at wavolaogth* from 100 to 1494 
la. Baaed on tha assumption of .horjeontal 
lsoeropy of masoaaalo variability, scoler- 
wsviaumfaar spectra of eas-eurfaem height and 


Reoaimphli. 1. Infer lc onorgy era also presented. 

Dvnnalcal lapl lent Iona of thuan apoctra arc 
discussed. The offocta of residual goold and 
almoapharlc water vapor on tha c-npurod 
ocoanlc apoctra hgvi haon rigorously ovamlned; 

It is found that rl.s genoral rhsractorlet lea 
ot thu 4ctxalc apoctra are not algnlf leant |v 
affoclAd by tlico. (Sutat aldnotor, vava- 
ouabor epicrruri. noanxeale variability, ■ 

J. ueaphys. pox., ifroun. Piper Jroisg 

Particles and Fields — 
Interplanetary Space 

5530 Hlgfa-lacLLodu lciHapharlc currants (FartlcLua and 
Fletda-fornaphere) 

JOULE HEATING AT HIGH LATITUDES 

3 ■ C. For tor [Cantar for Auwapbarlc and Space 
Sctuncna, Utah Bmta UaLvnrilry, Logan. Utah B4J22) 
J--P. St.-llaurlca, and V. J. Abreu 

High latitude Joule hasting has been calculated Ira 
slmultsnsoua ohaeroaclnna or tha alactrlc field oagnl- 
tula and thu Fedaraan conductivity calculated Iren 
Individual uaaurmaanta of tho Ion drift velacLcy and 
part Ida prat I pi tat I on ateervaJ over tha 11 fat Ins of 
tho AB-c aatalltte. The data wora sorted by latitude, 
local time, halaphara, aaaaan, and k udar and aapar- 
aca auaragaa of tho alanrlc fiald nlgaltuda, Pcdanan 
lnd 'O'* 1 " ""““a -rt prepared. 

Conduct it I das produced by an avaragad seasonal inlar 
I Hunt nation wars IncLudid uLch choia calculatad from 
thn particle praclpic.t. Ion. Ua found chit 
nigh- let I time Joula htatlq occurs In a roughly aval 
pattern and constat* of rhrsa distinct heating regions: 
tha dayelde cleft, tha rrglon of sunward convert Ion at 
“™ duek, and tha midnight sector. On tho aver- 
age, heating In cha cleft and dawn-duik raglntu cantrl- 
butaa tba Large a c heat input. Thera la no apparent 
al rrerenea batwaea hmslapbarea for alallar aaasana, 
Kami sphere avaragad Joule hasting at aqulnos amounta to 
appraslmacaly 30 Ol for Kp - I conditions, 90 CV for Kp 
- 3, and varlan linearly aa a function of Ka. Tha 
Joula heat Input la 301 graarar during tha nan r thin 
during winter primarily due to thu tnctaaisd cooduL-dv- 
Ity caused by solar production. 

J. Goophvs. Rob., niuu, Paper )AQ33b 

S3B0 Solar Kind Plaaoa 

ON THE PREFERENTIAL ACuELEFATION AND HEATIKG OP SOUR 
Him HPAVY LONE 

Philip A. Iienborg and i.V, Hollwgg (Spaco Pc tone a 
Cantor, Physics Dapar taint, Unlvornlty nr New Hamp- 
ahlra, Ihithan, KH 93624 

Hn Investigate thu praforantlal boat lug and accaLoc- 
at Ian of aolar wind heavy Iona by the rcaansnt cyclo- 
tron Interaction with parallel -propagating lc(t-polar- 
leed hydronsgnntlc wavaa. He set up a scenario 
whereby eba energy for thLa interaction la URan [,» 
saturated low-frequancy Alfvea wavaa via a cascade to 
chi higher , resonant froquonc loa. In order to ullllio 
Lha aataclng thaoretlcal work, the part I clue era taken 
to hi thermally Laotroptc and tha waves are taken la 
be dteperstcnleiB. This scenario ]• Intorporutad inro 
a numerical solar wind coda describing tho flow from 
an Inner radius (taken to be 10 Bolar tadlll to 1 aU. 
Thus, 'ie present tho first model of n wave -dr Ivon, 
threo-flutd. supersonic solar wind. By varying Lhe 
aodnl petacatdra, ue test tho ability of cha roaor.xnr 
Intaracclvn In this nodal to produce the ascoaa apaedu 
and conpanturae of heavy loni that art observed. Uo 
find cl, nt unreal lit icallv aioep wave atocira are re- 
quired to produce dlf fnrar.i lal apuc-ia oa the order of 
rho Alfvea apaad at h.J Al>, In tho ..aao of the 


power spectrum of wavaa must ba etaepar than y v 4.7, 
wharo y la tha powar-lau spectral Index. Iona of 
oxygen or iron, with larger utan-par-charge ratine 
era acca la rated norm readily than hoi ion, but at ILL 
require etaepar apactra than are obeeirroi. Thin cudal 
la alao unable to produce tho nose-proportional heavy 
Ion teoporaturse that ara obaorved. Ha show that tha 
production at maaa -proportional uuxparatures le la- 
fonaiitent with profsrsntLal acrelarscloa of heavy 
Iona by thla MChanisn, The mndoL also produces a 
heavy loo-fo-protcn canpareture ratio at 1 AU which 
ia an t (corrals tod with solar wind spaed, la camtrs- 
d let Ion with tha able read behavior. (Solar wind heavy 
lane, wave-part Ida Interact lone, aolar wind acculara- 
tlonj 

J. 'Jaopliys. Rue., Bluu, Paper LAO J 37 
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TOR ROTAT 1 OHAL LY -R E SOLVED 1440-1100 K TERRESTRIAL 
HIGHTCUH 

T. <1. Sltngnr and D. L. Hies t la IMoletnUr Physics 
UboratOK, SRI Into rnaclona 1 , Nanlo Park, California, 
94II23J 

Analysis and ayntbeala have baan performed os 
purLIoni or unpublished ground-based nigh tfllt>w spectra 
tekan at — fi.i A resolution by A. L. Broad foot In 196R. 
The hand! of tha throe O, ayateoe radiating in the 
3404-1804 A region ere rotations I ly reeolved, and ltn<S 
from three different c'l u - * X 7 E R “ hands, tha mysttm 
that dominates the visible Venusian nlghtglau, am 
Ciuarly Identified, (Alrglnw, nlghtglnw, rotacianal 
do ve le peon t, 0j onlaelcn) 

J. Dejphya. Rea., Blue, paper 3AD3J8 
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RESPONSE 07 HIGHTSlDfi Al'IQRAl.-OVAL BOLUDAllER T4 THE 
INTEPPLAKKTAK HAGUETtC FIELD 
U. Nekal and T. Kamlda (KMA Space Environment 
Laboratory, ]25 Broadway (R/E/BE), Bouldar. CO 80»J) 
lho poleward and aqiutorwsrd baiddarles of thn night- 
slda auroral oval arm acslsd Trom DN3P auroral lugaTy 
■nd thair raspmea to tho Incur p) onotary magnetic field 
(IHV) la lovomtlgaccd. Although, as axpeetmd, cha E 
componant of tho IMF Is found cm be tha dominant r 
factor In dotamlnlng tho latitude or the oval aqueror- 
watd boundary, the correlation coofflc loots era not vary 
high) tha large variance reiuLte from tho conaldarahla 
scaetac of points whan tha IMP la northward aad largo. 

By examining the oval boundaries from successive orbits, 
Ir la auggaatod that mat of tha "expanded* oval csiss 
during each northward IHP periods occur rad vlthln 
aovaral hour a after periods of southward 1KF. This 
Ind lt.fi t as that thu response of elm oval Lo northward 
turnings (i.o., cha contraction nf the avail caVoa place 
rachar slowly, ao that tho contracted oval Id Ita anal I- 
oet alia can ba aecabllahed only vhc-n cha IMF has a 
northward component steadily far corn than aovaral 
hours. The observed oval aquarorvnrd boundary la 
map pod onto the cquaccrward plann of the cagnotornll, 
and than pleama shoot proctsnaa are diacuasad with ros- 
pact^LO present theories an tho foroatlon of tha 
Alfvon layer as a result of tha penetration of aolar 
wind elan r ic fields Into tho Dagnototall. I Ir.tot- 
planecary magnetic field, aurozaa) . 

J. Coop live. Res., blue. Paper 3AOJU 
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